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ABSTRACT
Prewitt and Associates, Inc. conducted testing and data recovery investigations at five
archeological sites in the city of New Braunfels, in Comal County, Texas. The work was done in
August and September 2005 for the Lower Colorado River Authority (LCRA) for its Clear Springs
Autotransformer Project, which involves the replacement of high-voltage electrical transmission
towers through the New Braunfels area.
A transmission tower location at prehistoric site 41CM286, located on an upland ridge
overlooking the Guadalupe River, was investigated with a shovel test. Deposits were limited to 10
cm overlying bedrock limestone. In a preliminary report, the site was recommended to be potentially
eligible for listing in the National Register of Historic Places (National Register) and for designation
as State Archeological Landmarks (SAL), but it was recommended that no additional investigations
were necessary because the shallow deposits at the tower location contained no significant
archeological deposits.
A transmission tower location at prehistoric site 41CM287, located in an alluvial floodplain
of a tributary to the Guadalupe River, was investigated using a shovel test to 105 cm and hand
augering to 190 cm. Although prehistoric remains were encountered, the deposits were extensively
disturbed. In a preliminary report, the site was recommended to be potentially eligible for listing in
the National Register of Historic Places (National Register) and for designation as State Archeological
Landmarks (SAL), and it was recommended that the transmission tower location could be drilled if
monitored by an archeologist.
Historic archival and oral history research was conducted for 41CM288, which consists of a
historic trash dump and brick incinerator building with a tall smokestack. The site is on the Comal
County Fairgrounds in New Braunfels, and research indicates that the city built the incinerator in
the 1930s for disposal of urban household garbage. Archeological monitoring of the drill hole
excavation at the LCRA tower location revealed that the trash deposits date to the early to middle
20th century and are associated with the city incinerator. In a preliminary report, the trash dump
component was recommended to be not eligible for listing in the National Register or for designation
as a SAL. The incinerator building and smokestack are in very good condition, but they will not be
impacted by the LCRA project. A complete National Register and SAL assessment of the incinerator
would require additional archival research to provide a historic contextual framework.
 Archeological testing was done at the Comal Power Plant site (41CM25) and the Landa
Park Golf Course site (41CM167), both located on the broad Holocene alluvial terrace of the Comal
River. At each site, the testing was expanded into a 2x2-m excavation block to constitute data recovery
at the proposed tower location. Both sites contain deep, stratified deposits indicative of prehistoric
base camp activities spanning from the Middle Archaic through Late Prehistoric periods. In a
preliminary report, it was recommended that both sites are eligible for listing in the National Register
and for designation as SALs, but that the excavations constituted mitigation of construction impacts.
Three prehistoric components were identified within 150 cm of alluvial deposits at 41CM25,
and three prehistoric components were identified within 190 cm of alluvial deposits at 41CM167.
These components are defined, somewhat arbitrarily, as Archaic I, Archaic II, and Late Prehistoric,
and these units are not correlated between the sites. Hand auger cores provided samples down to
330 cm at 41CM167, but these sparse cultural materials are not assigned to an analytical unit. The
diagnostic artifacts recovered from 41CM25 are bone-tempered pottery and points typed as Early
Triangular, Marcos, Montell, Pedernales, Perdiz, and reworked Andice. The diagnostic artifacts
recovered from 41CM167 are Early Triangular, Edgewood, and Perdiz points. The cultural deposits
at both sites span a long period of time and represent materials accumulated on a slowly aggrading
xii
surface. Both sites have some evidence of mixing of deposits or cultural reuse of older materials. No
samples suitable for radiocarbon dating were recovered from 41CM25, so the ages of components
there are not well defined. Four charcoal radiocarbon dates for 41CM167 demonstrate that 330 cm
of alluvium was deposited within at least the last 4,500 years. The Late Prehistoric components at
both sites probably represent Toyah phase occupations, and there seems to be an Early Triangular
component at 41CM167. The cultural affiliations of the other components are less certain.
All of the archeological and historic investigations for sites 41CM25, 41CM167, 41CM286,
41CM287, and 41CM288 were previously described in a preliminary report, and the LCRA and
Texas Historical Commission concurred with the recommendations stated above. The construction
of transmission towers has since been completed at all of the investigated sites, and the drill hole
excavations were monitored to provide additional archeological and geological data. It is recommended
that the testing and data recovery investigations mitigate the construction effects for LCRA’s Clear
Springs Autotransformer Project, and no further work is recommended for any of these sites in
response to the Clear Springs Autotransformer Project.
xiii
ACKNOWLEDGMENTS
The smooth completion of this project would not have been possible without the dedication,
hard work, and support of many people. At Prewitt and Associates, Inc. (PAI), Doug Boyd served as
the principal investigator for the project. John Arnn and John Dockall served as project archeologists
and directed work at the prehistoric sites. Crew members were Mary Beth Sain, James Gillentine,
Gemma Mehalchick, and Weldon “Tripper” Hammond.
Personnel from the Lower Colorado River Authority (LCRA) and the Texas Historical
Commission were indispensable, providing valuable input and guidance for all phases of this project.
Andy Malof and Dan Prikryl of LCRA coordinated our investigations and provided us with background
information, field records, and summary reports from previous field work at 41CM25 and 41CM167.
Mark Denton of the Texas Historical Commission provided valuable insights during an onsite project
review meeting for this project. The staff of the Texas Archeological Research Laboratory are also
acknowledged for their assistance in providing access to field notes and site forms related to other
archeological sites near the project area.
Other LCRA personnel also assisted us in various aspects of our work on the Clear Springs
Autotransformer Project. Project Manager Linden Welsh and Project Engineer Nate Laughlin helped
us coordinate our work with the various LCRA departments and made sure that we got information
when we needed it. Andy Cooper and Clover Clamons provided PAI personnel with safety training
and information. Engineers Brian Barnett and Charles DeWitt provided information on the
construction of existing and replacement transmission towers and assisted with our safety
coordination. Anna Chance helped us coordinate and schedule field investigations with various
landowners.
PAI thanks the City of New Braunfels and the New Braunfels Parks and Recreation
Department for their assistance and for enabling us to use the Landa Park water supply for water
screening at 41CM25. City engineer Michael Short and Mark Kendrick with the Parks and Recreation
Department helped coordinate our work. Stacey Laird, director of the City’s Parks and Recreation
Department, was especially helpful and supported us in many ways. We also acknowledge the special
assistance of Dwayne Braune and George Aleman, city employees at the Landa Park Golf Course.
They provided access to a water source during fieldwork at 41CM167, a field cart to carry equipment
and sediments, and safety netting to keep the archeologists from getting nailed by golf balls.
Chuck Welty and Dean Schultz of Landmark Gardens Development are gratefully acknowledged
for assisting the archeologists with excavations at 41CM25. They provided a water supply and the
time, manpower, and equipment to create and maintain drainage and erosion control features.
Nancy Watts, secretary for the Comal County Fairgrounds, was especially helpful in our historic
research pertaining to 41CM288. Landowner and developer James Boyd was very cooperative during
our investigation of 41CM286.
Several outside consultants and other persons offered valuable services, advice, information,
and comments. Mr. Malof conducted the analysis and interpretation of snail shells from 41CM167.
Brian Shaffer capably analyzed, identified, and interpreted the faunal remains from 41CM167 and
41CM25, and Leslie Bush conducted the analysis and identification of macrobotanical materials
from these sites.
Mr. Dockall conducted the chipped stone tool and debitage assemblage analyses and wrote
the bulk of this report. Rob Thrift cataloged the artifacts and processed the flotation samples under
the supervision of Karen Gardner. Ms. Gardner also input all project analysis data into the computer
database. Karl Kibler conducted the field stratigraphic analyses and wrote those sections of the
report. E. Frances Gadus examined and described the prehistoric pottery. For site 41CM288,
xiv
Lannie Kittrell wrote the history of the city trash incinerator and the Comal County Fairgrounds.
Sandra L. Hannum and Brian Wootan skillfully produced the illustrations for the report. Jack Rehm
photographed the artifacts. Elaine Robbins edited the report. Karen Gardner and Sandra L. Hannum
produced the report.
11
INTRODUCTION AND PROJECT BACKGROUND
As part of its Clear Springs Autotransformer
Project, the Lower Colorado River Authority
(LCRA) is replacing high-voltage electrical tow-
ers along a transmission line from New
Braunfels to Seguin, Texas (Comal and
Guadalupe Counties). After LCRA completed an
intensive cultural resources survey for this
project (Malof 2005), Prewitt and Associates, Inc.
(PAI), began historical research and archeologi-
cal testing and data recovery at five sites in the
Comal Springs area of New Braunfels in July
2005. Under the authority of Texas Antiquities
Permit No. 3850, test excavations were con-
ducted at previously recorded archeological sites
41CM286 and 41CM287, historical research
and archeological investigations were con-
ducted for the historic component at 41CM288,
and a 2x2m block was hand excavated at each
of the other two prehistoric sites, 41CM167 and
41CM25. The work at the latter two sites con-
stitutes limited data recovery to mitigate dam-
ages caused by the installation of the new
transmission towers. This report summarizes
the results of the archeological and historical
investigations at these five sites, offers inter-
pretations of prehistory and history based on
the findings, and presents site assessments and
management recommendations.
PAI conducted field investigations at the
four prehistoric sites July 28 to September 22,
2005 (Figure 1.1). The testing and data recovery
excavations were done according to a Scope of
Work approved by the LCRA and the Texas
Historical Commission (THC) as part of the
antiquities permit. In addition, PAI conducted
an onsite meeting with LCRA and THC repre-
sentatives on September 9, 2005, to review work
in progress, and all parties reached an
agreement on the level of mitigation effort for
the archeological data recovery excavations at
41CM25 and 41CM167.
The goals of the archeological investigations
were to evaluate the archeological research po-
tential of the sites and, if necessary, to mitigate
the adverse effects of installing new transmis-
sion towers. The Clear Springs Autotransformer
Project involves replacing the existing wooden
H-frame and 4-leg steel lattice structures with
new single-pole structures consisting of a large
metal pole set in a cylindrical concrete foun-
dation that is 4 or 8 ft in diameter. According
to LCRA engineer Nate Laughlin, most re-
placement poles will be about 4 ft in diameter
at the base, although some load-bearing struc-
tures at turning points along the transmission
line may be up to 8 ft in diameter. Conse-
quently, installing these single-pole towers will
require excavating circular drill holes from 6
to 10 ft in diameter and approximately 15 to
20 ft below surface. Because the area of poten-
tial effect (APE) was well defined, PAI focused
the intensive testing and data recovery exca-
vations on or near the precise impact area at
specific tower locations.
Immediately following completion of the
archeological and historical investigations,
PAI prepared an interim report and submit-
ted it to LCRA. The interim report by Arnn et
al. (2005) summarized the findings and pre-
sented management recommendations to ex-
pedite the review process. The report was
reviewed and approved by cultural resources
staff at LCRA and the Texas Historical Com-
mission, and both agencies concurred with the
management recommendations that are pre-
sented in Chapter 8.
John E. Dockall and Douglas K. Boyd
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3Chapter 1: Introduction and Project Background
REGIONAL ENVIRONMENTAL
BACKGROUND
The project area is in the northeastern
portion of Comal County within the city limits
of New Braunfels, Texas. The project area lies
at the intersection of the Balcones Escarpment
and the Blackland Prairie, within the Balconian
biotic region of Texas (after Blair 1950).
According to Blair (1950), the Balconian biotic
province includes a diverse array of faunal
resources associated with adjacent biotic
provinces but is characterized by a unique floral
community. Because of urban development,
however, the project area reflects little of the
environmental diversity associated with the
Balcones Escarpment.
Geology
The Balcones Escarpment and the Edwards
Aquifer represent the two most significant geo-
logical features that figured prominently in both
the prehistoric and historic period settlement
and occupation of the region (Figure 1.2). The
entire area is characterized by a complex karst
geology and topography and is within the
Balcones Fault Zone (BFZ), one of the major car-
bonate regions of Texas (Smith and Veni 1994:7–
8). Within the BFZ, joints within the bedrock
tend to direct the flow of groundwater parallel
to the fault zone, and groundwater commonly
discharges at any of a number of significant ar-
tesian springs in the region such as Comal, San
Marcos, and Hueco Springs (Guyton and Associ-
ates 1979; Smith and Veni 1994:7–8).
The geological diversity of the Balcones
Escarpment (Kibler and Scott 2000: 5–11; Kutac
and Caran 1994:4–7) has contributed signifi-
cantly to the environmental and biotic diver-
sity that is so well known today (Riskind and
Diamond 1986; Neck 1986).
Climate
Summers in Comal County are typically hot
with warm winters and occasional short dura-
tion colder periods, according to Batte (1984:3–
4, Table 1). The periods of heaviest precipitation
are typically in the spring and early fall. Aver-
age annual precipitation at New Braunfels re-
corded between 1951 and 1978 is 33.46 inches,
with May and September being the wettest
months. The lowest average temperature for
January is 37.8˚F, and the average daily high
temperature of 96.7˚F was recorded in August.
The climate of the Edwards Plateau, includ-
ing the Balcones Canyonlands, is known to vary
from east to west. Eastern portions of the region
are a typical modified humid and subtropical cli-
mate. Summer temperatures and weather are
influenced by the Gulf of Mexico, and winters
reflect a continental influence. Western portions
of the canyonlands reflect a subtropical steppe
climate with low summer humidity (Natural Fi-
bers Information Center 1987:10–12). For the
western edge of the Balcones Canyonlands area,
summer temperatures can easily exceed 100˚F,
and winter temperatures can often dip below
freezing. Mean annual precipitation decreases
from ca. 81 cm (32 inches) in the east to ca. 56 cm
(22 inches) in the west (Natural Fibers Informa-
tion Center 1987:10–12).
Topography and Flora
According to Blair (1950:112–115), the
Balconian biotic province corresponds with the
Edwards Plateau region of Texas. The repre-
sentative fauna are commonly found in the
Austroriparian, Tamaulipan, Chihuahuan, and
Kansan provinces. Characteristic plant associa-
tions include Mexican cedar (Juniperus
mexicana), Texas oak (Quercus texana), and
stunted live oak (Quercus virginiana). Because
of the climate and topography, the vegetation
of the Balcones Canyonlands is more mesic than
surrounding areas, supporting more forest or
woodland vegetation types on slopes and in can-
yons (Riskind and Diamond 1986:24). Vegeta-
tion patterns and plant communities also vary
with location such as stream sides, floodplains,
and steep slopes of the canyons. Stream-side
vegetation patterns of perennial streams are
typically dominated by bald cypress (Taxodium
disticum), sycamore (Platanus occidentalis),
and some black willow (Salax nigra). Honey
Creek and Curry Creek in Comal County re-
flect this vegetation pattern. Sycamore wood-
lands predominate along intermittent streams,
whereas cedar elm occurs more commonly along
dry stream areas.
Floodplains, which are subject to periodic
flooding, reflect combinations of oak-elm-hack-
berry forests. Other common species include
pecan (Carya illinoiensis), eastern cottonwood
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(Populus deltoides), live oak, Texas oak,
chinkapin oak (Quercus muhlenbergii), ash
(Franixus pennsylvanica), American elm
(Ulmus americana), and cedar elm (Q. sinuata)
(Riskind and Diamond 1986:25). Species like
live oak and cedar elm increase to the west and
also occur in more xeric bottomlands.
Figure 1.2. Location of the LCRA project area relative to the Balcones Escarpment and Edwards Aquifer
zones, which divide the Edwards Plateau and the Blackland Prairies regions. Map is adapted from Collins
(2000:Figure 1).
Steep slope areas within the canyons sup-
port a woodland community that varies from
evergreen juniper and juniper-oak on south- and
west-facing exposures to a mixed oak-hardwoods
forest on north- and east-facing exposures
(Riskind and Diamond 1986:24–25). Texas oak
(Quercus texana) is typically dominant in the
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east, whereas Lacey oak is predominant along
the southern margins of the Edwards Plateau.
Dry southern and eastern exposures are domi-
nated by Mexican juniper (Diospyros texana) and
shin oak (Quercus sinuata), evergreen sumac
(Rhus virens), and Texas mountain laurel
(Sophora secundiflora). The understory shrub
layer is characterized by yaupon (Ilex vomitoria),
American beautyberry (Callicarpa americana),
Mexican buckeye (Ungnadia speciosa), decidu-
ous holly, and dogwood.
Karst features, cave entrances, grottos,
sheltered springs, and deep protected canyon
bottoms exhibit unique plant associations that
are more typical of forests of the Gulf Coastal
Plain (Riskind and Diamond 1986:28). The im-
portance of karstic features is that they pro-
vide sheltered cover for plant sp-ecies typical
of Mexican/Tropical and more eastern temper-
ate deciduous environs. These include yaupon,
eastern red cedar (Juniperus virginiana), In-
dian cherry (Rhamnus carolineana), scalybark
oak, Carolina supplejack (Berechemia
scandens), inland seaoats (Chamanthium
latifolium), and dwarf palmetto.
Fauna
Blair (1950:112–115) provides the first
zoogeographic description of the faunal
associations of the Balconian biotic province.
Mammals within the Balcones Fault Zone and
the Balconian biotic province have affinities with
the adjacent biotic provinces. Blair included 57
mammal species, 3 species of lizards, 36 snake
species, 15 anuran species, and 7 species of
urodeles. Chihuahuan species include ring-
tailed cat (Bassariscus astutus), rock squirrel
(Citellus variegatus), brush mouse (Peromyscus
boylii), and white-ankled mouse (Peromyscus
pectoralis). Austroriparian mammal species
include the opossum (Didelphis virginiana), the
Eastern Pipistrelle bat (Pipistrellus subflavus),
black squirrel (Sciurus niger), and the Eastern
cottontail rabbit (Sylvilagus floridanus). Stream
valleys have long been important dispersal
routes between the Austroriparian and the
Balconian provinces (Blair 1950:114).
Tamaulipan species of note within the Balconian
include ocelot (Felis pardalis), jaguar (Felis
onca), peccary (Tayassu angulatum), armadillo
(Dasypus novemcinctus), and black-tailed prairie
dog (Cynomys ludovicianus). Kansan biotic
province species ranging within the Balconian
include badger (Taxidea taxus). Terrapene
ornata is the only land turtle within the
Balconian province. Important subsistence-
related mammals that have been recovered
archeologically but are now extirpated include
bison (Bison bison) and antelope (Antilocapra
americana). White-tailed deer (Odocoileus
virginianus) was also a significant part of the
diet and is still quite abundant in the region
(Black 1989:33–34; Black and McGraw
1985:288–289). A wide variety of reptiles also
occur within the Balconian biotic province and
the BFZ, a number of which have been identified
from archeological assemblages. Some of these
include the aforementioned box turtle (T.
ornata), yellow mud turtle (Kinosternon
flavescens), softshell turtle (Trionyx sp.),
rattlesnake (Crotalus atrox), bull snake
(Pituophis melanoleucus), and copperhead
(Agkistrodon contortrix). Common fish species
include the gar (Lepisosteus sp.), drum
(Aplodinotus grunniens), and catfish (Pylodictis
sp.). A number of freshwater bivalves native to
the area (Lampsilis bracteata, Quadrula aurea,
Q. petrina, Quincuncina mitchelli, and Truncilla
macrodon) (Neck 1989:37–38) have been
interpreted as contributing to the prehistoric
dietary assemblage recovered from a number of
archeological sites in the region (Howells et al.
1996:32; Johnson 1991, 1995; Kibler and Scott
2000:12). Neck (1986:37) noted that these
species of freshwater bivalve rely on the
thermally and chemically stable spring and
stream waters of the Balcones Escarpment and
the Texas Hill Country.
COMAL SPRINGS
ENVIRONMENTAL
BACKGROUND
Comal Springs is located within the city lim-
its of New Braunfels and represents the larg-
est group of springs in Texas (Guyton and
Associates 1979:7). Spring discharge locations
are from a number of joint openings in the
Edwards Aquifer limestones covering a distance
of about 1,372 m (4,501 ft) at the base of the
Comal Springs Fault of the Balcones Escarp-
ment. The largest spring opening, at the south-
western end of the group of discharge areas, is
in Landa Park. Flow from Comal Springs rep-
resents virtually the entire source of flow for
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the Comal River, which flows from Landa Park
into the Guadalupe River at a point about 1 mile
east of the springs and 12.2 m below the springs
themselves. Comal Springs is 189.9 m (623 ft)
above sea level. Water discharge or flow from
the springs averages 184 million gallons a day
(Batte 1984:3). The lake level at Landa Park is
controlled by a dam along the river in the south-
eastern portion of the park. The constant flow
and consistent temperature of the Comal River
has resulted in the development of a consider-
able amount of public and private water recre-
ation (Guyton and Associates, Inc. 1979:7).
The Built Environment
The area that encompasses both 41CM25
and 41CM167 has been significantly modified
by recent and earlier historic period construc-
tion, building, demolition, and landscaping, but
portions of intact archeological deposits are still
present. Bailey and Bousman (1989:8–11) docu-
mented a considerable historic sequence of land
use and modification in the area, aspects of
which touch directly on 41CM25 and are briefly
summarized below.
At 41CM25, the most apparent landscape
modifications can be attributed to current con-
struction efforts associated with new apart-
ments or condominiums. Before this, there were
three large storage tanks with excavated spill
pits or berms around their circumference. In the
1920s, the area was used as part of the Locke
Farm. In 1847, William H. Merriwether pur-
chased 480 acres of land surrounding Comal
Springs. Using slave labor, he excavated the
millrace north of the current project area w to
provide water power to operate a flour mill.
Facilities that were constructed as part of this
enterprise also included a cotton gin, flour mill,
gristmill, and sawmill. In 1860, this land and
holdings were sold to Joseph Landa, who con-
tinued developing the property, implementing
irrigation and turning some acreage into farm-
land. The Landa estate later gifted much of the
area to the City of New Braunfels, which devel-
oped it into the existing park, golf course, and
other affiliated recreational facilities.
The City of San Antonio purchased a por-
tion of the Landa property to the west of the
millrace for construction of an electric power
plant. Bailey and Bousman (1989:11) document
considerable disturbance and modification of
this area during plant construction in the 1920s.
Near the area of 41CM25 that PAI tested in
2005, three abandoned fuel tanks had originally
been constructed in the area. Each tank was
constructed in an excavated pit with the dirt
used to create surrounding spill berms. LCRA
acquired the area in 1972.
Previous archeological work at the site has
documented that a portion of the area was used
as a dump for metal drums of hazardous mate-
rial and for asbestos discard associated with the
power plant facilities adjacent to the site
(Voellinger et al. 1990:20). The northern por-
tion of the site tested by PAI was used as a sur-
face dump for asbestos and other materials
associated with the Comal Springs Power Plant.
The bulk of this material was found within the
area of Structure 1/3, slated for replacement as
part of the LCRA facilities upgrade project. As-
bestos material within the footprint and imme-
diate vicinity of the pole structure was the
subject of hazardous waste abatement activi-
ties before data recovery efforts took place.
At 41CM167, Landa Park Golf Course and
associated landscaping have had the most sig-
nificant developmental impact. Transmission
lines, poles, and towers associated with the
Comal Power Plant are also present on the site.
A nearby portion of the site has been disturbed
by the previous excavation of a pond. The eroded
pond edges exposure of archeological deposits
containing lithic debitage, burned rocks, tools
and tool fragments, and snail shells (primarily
Rabdotus sp.). The sides of the pond feature are
fairly straight at the deepest portion on the west
end but slope in gradually and are not as steep
on the east end.
Project Area Geology
Broadly, the geology of the project area is
defined by the Edwards Aquifer, Balcones
Fault Zone, and the Balcones Escarpment.
The Balcones Fault Zone is included as one of
the seven major carbonate regions that
characterize the karst geology of Texas (Smith
and Veni 1994:7–8). This zone is very narrow
and extends from Dallas to San Antonio,
where it turns to the west and extends almost
to Del Rio. Bedrock geology is dominated by
thickly bedded and massive deposits of
Cretaceous limestone and dolomite inclusive
of the Edwards Group, Glen Rose, Buda,
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Georgetown, and Anacacho formations.
Within Comal and Bexar Counties, the Glen
Rose formation is particularly notable for
cavern formation. Quaternary alluvium is
sporadically distributed within drainages and
terraces that cross the project area. The
alluvium consists predominantly of floodplain
and terrace deposits composed of gravel, sand,
silts, and clays, with a few scattered and
isolated outcrops of cemented gravels within
areas of topographic relief away from active
drainages (Guyton and Associates 1979:20).
The geological descriptions below are taken
from Guyton and Associates (1979:15–20) and
Collins (2000).
The occurrence of Comal Springs is due to
the presence of deep geological faults that al-
low fresh water from underground aquifers to
be pushed up to the surface (Figure 1.3). It is
this combination of geology, hydrology, and to-
pography that creates an environmental zone
with such attractive resources along the
Balcones Escarpment.
Quaternary Alluvium
Quaternary alluvial deposits occur as a
discontinuous mantle within the larger
stream valleys northwest of the Balcones Es-
carpment but are also represented by exten-
sive deposits along major streams to the
southeast. Sediments represent floodplain
and fluvial terrace settings consisting of grav-
els, sand, silt, and clay. Exposures and iso-
lated deposits of caliche-cemented gravels
have also been identified in areas of topo-
graphic relief along active stream channels.
Fluvial terrace deposits have varying propor-
tions of gravel, limestone, and chert where
there are adjacent to the Edwards Plateau.
Uvalde gravels are not depicted as being
within the Comal Springs area.
Taylor Group
The Taylor Group is subdivided into a
lower and an upper section of calcareous
montmorillonite clay separated by a layer of
chalky, clayey limestone. Both upper and
lower clay beds are blocky and poorly fissile.
Clays contain scattered quartz, calcite, pyrite,
and glauconite. Formation thickness is ap-
proximately 91 m (300 ft).
Austin Group
The Austin Group consists of both clayey
and chalky limestones that alternate through-
out the group. Locally in some areas, these al-
ternating layers of limestones are separated by
bentonite seams. The Austin Group contains
common pyrite nodules and scattered glauco-
nite. Fossils are uncommon, consisting prima-
rily of foraminifers. Formation thickness varies
from 43 to 61 m (140–200 ft).
Eagle Ford Group
The Eagle Ford Group is composed of shale,
siltstone, and limestone. The lower portion is
characterized as a thin-bedded calcareous shale,
the middle part is a sequence of sandy and
flaggy limestones, and the upper part is a se-
quence of compacted, bedded silty shales. For-
mation thickness is ca. 9 m (30 ft).
Buda Formation
The Buda Formation has an upper section
of fine-grained white to light gray limestone and
a lower section of bioclastic hard, fine-grained
pink yellow brown or pale orange limestone (of-
ten noted as having animal burrows). The Buda
Formation varies from massive and poorly bed-
ded to nodular. The Buda Formation commonly
contains glauconite and pyrite. Formation
thickness is variable from 11 to 21 m (35–70 ft).
Del Rio Formation
The Del Rio Formation represents the pri-
mary confining geological stratum above the
Edwards Aquifer. The formation comprises both
calcareous and gypsum clays with pyrite. Of-
ten observed are thinly bedded lenses of calcar-
eous siltstones. Marine fossils are abundant.
Marine microfossils and pelycepods are com-
mon. Formation thickness varies from 12 to
21 m (40–70 ft).
Georgetown Formation
The Georgetown Formation principally com-
prises a nodular limestone with some calcareous
shale and represents the upper division of the
Edwards Aquifer in this area. The limestone has
been described as soft, clayey, fine-grained and
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Figure 1.3. Geological cross section of the Comal Springs area showing locations of sites 41CM25 and 41CM167
relative to the Balcones Fault zone. Figure is adapted from Collins (2000:map).
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nodular, with some sections hard, brittle, and
thick. Marine oysters and brachiopods are
common. Although chert is common in the
Georgetown formation, bed thickness is narrow,
ranging from 5 to 15 m (15–50 ft).
Edwards Group
(Pearson and Kainer
Formations)
The Edwards Group represents a very thick
section of white to gray cherty limestone and
dolomite. Within the Balcones Fault Zone, this
group is subdivided into the Pearson and Kainer
Formations. The Kainer Formation is the lower
section and consists of a leached evaporites,
dolomite limestones, and cavernous limestones.
The upper portion of the Kainer Formation is
very dense, chalky to hard, medium-grained
bioclastic limestone with foraminifera. The
Pearson Formation has a basal bed of dense,
shaley and clayey limestone, and the upper por-
tion is a sequence of recrystallized dense to po-
rous limestones. The Kainer Formation is 70 to
87 m (230–285 ft) in thickness and the Pearson
Formation is 40 to 55 m (130–180 ft) thick.
Walnut Formation
The Walnut Formation is dense, impervi-
ous nodular limestone situated at the base of
the Edwards Aquifer. The lower Walnut is
dense, clayey and burrowed dolomite limestone,
and the upper portion varies from soft to hard
nodular clayey limestone with marine fossils.
The upper Walnut also contains some quartz
sand and glauconite. Formation thickness var-
ies from 9 to 15 m (30–50 ft).
Glen Rose Formation
The Glen Rose Formation represents the
basal formation of the Edwards Aquifer and is
characterized by limestone, dolomite, and
clayey limestones as alternating resistant and
eroded beds. The limestones vary from soft to
hard and chalky to clayey and have some silty
laminated clays. The dolomite is porous and
fine-grained. Various marine fossils are com-
mon. The upper portion of the Glen Rose is
more thinly bedded and dolomitic; the lower
portion is more massive, with marine fossils
much more abundant. The Glen Rose Forma-
tion is quite thick, 274 m (900 ft), within the
Balcones Fault Zone.
HISTORICAL DEVELOPMENT OF
THE LATE HOLOCENE
CULTURAL CHRONOLOGY
All of the excavated sediments and cultural
remains at 41CM25 and 41CM167 were depos-
ited during the late Holocene, and the analyti-
cal units defined for these fall within the Middle
Archaic, Late and Transitional Archaic, and
Late Prehistoric periods (Collins 1995, 2004).
For this reason, the following summary of re-
gional archeological research and chronology
focuses on only these periods. Although a num-
ber of other chronological sequences with slight
variations have been developed (e.g., Johnson
and Goode 1994; Turner and Hester 1999),
Collins’s chronological framework (1995, 2004),
which represents a refinement of Johnson and
Goode (1994), was selected as the most appro-
priate chronological approach for this project.
The stage for revision of the cultural chronol-
ogy for central Texas was set by Prewitt (1981,
1985) and Weir (1976a and b).
The Archaic period in Texas is generally un-
derstood to represent a period of intensification
of resource use compared with the earlier
Paleoindian period. The Archaic of central Texas
has come to represent not only a distinct time
period but also a unique way of life that differs
from the more specialized hunting life of the
Paleoindian period and the later Late Prehistoric
period. As Collins (1995, 2004), Johnson and
Goode (1994), Prewitt (1981, 1985), Weir (1976a
and b), and many others have shown, this is, to
say the least, a dramatic oversimplification.
Before these efforts were made to refine the
cultural chronology of central Texas, the Archaic
manifestations were labeled as various foci and
phases of the Edwards Plateau Aspect follow-
ing the Midwestern Taxonomic System. Weir
(1976a) employed the concept of the Archaic
following Willey and Phillips (1958), who pre-
sented central Texas patterns as part of a larger
cultural phenomenon between an earlier spe-
cialized hunting life and later more sedentary
and in some cases agricultural life. Weir (1976a)
proposed a central Texas Archaic chronological
scheme composed of five distinct phases: San
Geronimo (8000–4500 B.P.), Clear Fork (5000–
4000 B.P.), Round Rock (4200–2600 B.P.), San
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Marcos (2800–1800 B.P.), and Twin Sisters
(2000–700 B.P.). Weir defined these phases
based on data from a suite of 17 sites along the
eastern edge of the Edwards Plateau. These
sites represent a range of site types
(rockshelters, campsites, quarry sites, kill sites)
and a variety of feature types (burned rock
middens, hearths, structures, bedrock mortars
and grinding surfaces, caches, dog burials) and
offer a detailed comparison of lithic artifact
types and debitage. Each phase is presented as
representing an adaptive response to specific
environmental and other factors within a mi-
lieu of various systems. The identified transi-
tions between different phases are interpreted
as representing adaptations in technology, sub-
sistence, mobility, and social cohesion as the
population and environment changed.
Prewitt’s (1981, 1985) efforts to further re-
fine the Archaic chronology of central Texas are
also based on Willey and Phillips’ (1958) cul-
tural-historical approach. Prewitt subdivided
the Archaic period into 11 distinct phases:
Circleville, San Geronimo, Jarrell, Oakalla,
Clear Fork, Marshall Ford, Round Rock, San
Marcos, Uvalde, Twin Sisters, and Driftwood.
The Late Prehistoric, or Neo-Archaic stage, was
subdivided into the Austin and Toyah phases.
Each phase was defined based on site types,
features, mortuary and subsistence practices,
estimated ages, and comparisons with adjacent
geographic regions (Prewitt 1981:77–82, 1985).
Prewitt (1981:77) acknowledged that this se-
quence would be further refined with additional
data and presented it as a point of discussion.
Both Weir (1976) and Prewitt (1981, 1985)
continued to employ distinctive projectile point
styles to represent proxy identifications for
people, which is at odds with later efforts to
refine the Archaic of central Texas (Collins 1995,
2004; Johnson and Goode 1994). The use of
phases in chronology building had essentially
resulted in the terminological equivalency of the
term phase with units of time, and the defined
phase entities appeared to have taken on a life
of their own in terms of how the chronologies
were applied to archeological data. The
chronologies in a sense overpowered the
archeological data at hand. Collins (1995:362,
2004:102) has provided cogent and well-
considered criticism of the use of phases in
reconstructing deep time within the central
Texas Archaic and considered it as overstepping
the bounds of what archeologists know for sure
about cultural patterns within the Archaic. One
of the major criticisms of the use of “phases” in
central Texas archeology has been the dual
appellation of phase with people and units of
time. Following Willey and Phillips (1958:22–
23), the use of phase should be limited to defini-
tions of sociocultural entities (after Johnson
1987). Johnson (1987:11) strongly argued that
many of Prewitt’s phase names actually correla-
ted to regional periods in the way they were
defined and employed. As a remedy to the situa-
tion, Johnson (1987:11) suggested that the
offending phases be termed something more use-
ful and more in keeping with the way they were
defined such as regional periods or intervals—
again, getting back to the matter at hand of chro-
nologies—of time.
The chronologies of Johnson and Goode and
Collins represent a refocus of effort to deal with
time as the principal aspect of chronology build-
ing in archeology rather than identifying people.
Each of these chronologies presents different
projectile point styles as a key to identifying
distinct time intervals bracketed by series of
radiocarbon dates. Johnson and Goode (1994:5)
and Collins (1995, 2004) made the extra effort
to correlate their archeological eras and projec-
tile point styles with broad temperature and
climatic data depicting alternating periods of
mesic and dry climate. These chronological re-
finements present a continuation of the same
basic stratigraphic and relative temporal se-
quencing of projectile point styles as those that
Weir (1976a) and Prewitt (1981, 1985) pre-
sented earlier but differ markedly in the use of
point styles to define specific intervals of time
within Early, Middle, and Late Archaic and Late
Prehistoric periods. Johnson and Goode (1994)
and Collins (1995, 2004) further employed data
from moderate to high integrity archeological
deposits representing discrete palimpsests of
time and behavior, unlike Weir’s (1976a) use of
massive amounts of information from poorly
dated or temporally mixed contexts such as
burned rock middens.
REGIONAL CULTURAL
CHRONOLOGY
The interpretations offered in this report
are framed in reference to the chronological
schemes developed by Johnson and Goode
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(1994) with refinements by Collins (1995, 2004).
Hence, some detail of discussion is presented
below for of these chronologies with general
comment and discussion of other archeological
material where appropriate to flesh out an un-
derstanding of cultural and environmental
changes during the Archaic and Late Prehis-
toric periods in central Texas (Figure 1.4).
Paleoindian Period
Collins (1995, 2004) defines the Paleoindian
period from ca. 11,500 to 8800 years B.P. The
interpretation of subsistence strategies and
other aspects of cultural definition are kept
open, and the period merely represents a tem-
poral span and not the typical association of
Paleoindian with specialized highly nomadic
groups of big game hunters. Collins (2004:116–
119) proposed a two-part subdivision of the
Paleoindian into Early and Late. Early and Late
subperiods are characterized by distinct styles
of lanceolate projectile points and stone tool
technologies. In contrast to the traditional in-
terpretation of associating the Clovis horizon
with specialized large game hunting, the Clovis
horizon data from central Texas and elsewhere
in the state strongly suggests a generalized
hunting and gathering life supported by the
technology to exploit large game (Collins
2004:117). Sites with Folsom components indi-
cate a strongly large game–oriented subsistence
system and associated technology that stands
in stark contrast to Clovis subsistence data.
More significant for the current discussion
is the evidence of an onset of an Archaic way of
life within the terminus of the Late Paleoindian
period (Collins 2004:118–119; Masson and
Collins 1995). The presence of a “pre-Archaic
period” for central Texas was earlier proposed
(Sollberger and Hester 1972) and resulted in a
rethinking and reinterpretation of what had
been considered Early Archaic (McKinney 1981)
and the transitional conundrum between the
Late Paleoindian and Early Archaic. Hints of
an earlier onset of Archaic ways of life were first
identified even earlier (Johnson 1964, 1967;
Weir 1976b).
According to Collins (2004:117–118), the
Archaic character of the Late Paleoindian is to
be seen technologically in suites of projectile-
point style intervals such as Wilson,
Golondrina-Barber, and St. Mary’s Hall. Other
styles that also may be included within this
grouping are the San Patrice, Dalton, and Rex
Rodgers types. Certainly the presence of Angos-
tura and like point forms within Late
Paleoindian and Early Archaic contexts sug-
gests the presence of a defined transition be-
tween these periods (Collins 2004:118; see also
Dockall and Pevney 2005; Thoms 1995a, 1995b;
Thoms et al. 1996).
The Archaic period is broadly recognized as
a period of intensification of subsistence pat-
terns that began during the Late Paleoindian
period and is marked by increasing diversity in
material culture and ground stone technology
(Collins 2004:119). The classic hallmarks of the
“Archaic” life were initially summarized by
Willey and Phillips (1958:107) and included di-
versified faunal exploitation, diversified lithic
technology (including ground stone), increased
sedentariness, increased number of projectile
point styles, and cemeteries. In central Texas,
the extensive use of various heated rock fea-
tures for preparation of root foods is a signifi-
cant hallmark. The Archaic of central Texas is
typically subdivided into three subperiods:
Early, Middle, and Late (Collins 2004; Johnson
and Goode 1994; Prewitt 1981, 1985).
Early Archaic Period
The Early Archaic in Central Texas dates
from ca. 8000 to 6000 B.P. and is subdivided into
three point style intervals: Angostura, early
split-stem, and Martindale-Uvalde (Collins
2004:119). Weir (1976a:115–122 ) speculated
that hunter-gatherer groups were loosely orga-
nized, with sites of the Early Archaic typically
being small, widely scattered, and often situ-
ated on prominences or terraces. This pattern
of small sites and high artifact diversity implies
a high degree of group mobility. The lithic as-
semblages variously comprise point styles like
Angostura, Gower, Jetta, Martin-Uvalde, and
other early split stem forms. Other artifact
types include both Clear Fork and Guadalupe
bifaces, grooved or notched stones such as Waco
sinkers or bola stones, and a wide variety of
unifacial and unretouched implements. Early
Archaic components have been documented
principally along the southern and eastern
margins of the Edwards Plateau (Collins
2004:119; Johnson and Goode 1994; McKinney
1981; Kibler and Scott 2000:21). Although the
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geographic distribution of most Early Archaic
sites along the Edwards Plateau has yet to be
fully interpreted, it may represent a response
to various environmental or climatic factors and
the use of more well-watered and environmen-
tally diverse areas of the live-oak savannas
(Collins 2004:120). The presence of burned rock
features such as middens, hearths, and pits;
variability of material culture; and diverse fau-
nal assemblages suggest a rather specialized
technology for exploiting a range of resources.
Specialized food processing technologies indi-
cate the presence of a very efficient and highly
successful life largely devoted to roots, nuts, and
bulbs. These early specialized cooking and pro-
cessing features represent the precursors of the
larger burned rock middens that are a hallmark
of the Middle and Late Archaic in central Texas
and elsewhere (Collins 2004:120).
Middle Archaic Period
The Middle Archaic is ascribed a time in-
terval from ca. 6000 to 4000 B.P. and is also sub-
divided into three projectile point style
intervals: the Bell-Andice-Calf Creek, Taylor,
and Nolan-Travis (Collins 2004:120). Weir
(1976a:124–126) and Prewitt (1981:73) noted
that sites of this time span were larger and more
abundant and exhibited a greater geographic
distribution, implying an increase in population.
Environmental data suggests a gradual shift
from prevailing mesic conditions toward drier
conditions (Johnson and Goode 1994:26), pos-
sibly inducing an expansion of succulent plant
foods. This appears to be supported by associ-
ated changes in lithic and cooking-processing
technologies at the onset of the Middle Archaic
and continuing into the later portions of the
Middle Archaic subperiod. Increased site size
and abundance may reflect increased hunter-
gatherer group size or increasing sedentariness
(Prewitt 1985:224). Regional or local concentra-
tions of food sources such as sotol and
lechuguilla probably resulted in the coalescence
of smaller groups at various times (Prewitt
1985:224; Weir 1976a:130–131). Technology in-
dicates a strong reliance on both hunting and
intensive and extensive processing of plant
foods, with a peak of plant processing intensity
appearing by the end of the Middle Archaic
(Black 1989:28; Johnson and Goode 1994:28;
Prewitt 1985:224–225; Weir 1976a:132).
Projectile point styles and other artifact
types of the Middle Archaic suggest rather dy-
namic population movements and specialized
technologies associated with hunting. The early
and middle portion of the Middle Archaic (epito-
mized by the Bell-Andice-Calf Creek and Tay-
lor style interval) represents a distinctive
technological change. This technological change
is correlated with mesic conditions when bison
were being hunted and a possible influx of
peoples moving from the prairies and woodlands
to the east (Collins 2004:120). Bison again dis-
appeared during the Taylor and Nolan-Travis
intervals as more xeric environmental condi-
tions returned to the region. Taylor and Nolan-
Travis components represent intensive or
long-term use of specific locations, and burned
rock middens are common. Nolan and Travis
projectile points represent another technologi-
cal change as each point style is characterized
by thick but narrow blades, with Nolan also
exhibiting beveled stems. Along the southern
edge of the Edwards Plateau, the La Jita point
style may replace Nolan and Travis (Johnson
and Goode 1994:27). Nolan and Travis point
styles may have owe their origins to a borrow-
ing of technology and style from such points
styles as Pandale, which may appear earlier
within the Lower Pecos region (Johnson and
Goode 1994:27 citing Elton Prewitt personal
communication 1993).
Late Archaic Period
The Late Archaic extends from ca. 4000 to
1300 or 1200 B.P. (Collins 2004:121) and is
associated with a gradual return to more mesic
environmental conditions from xeric conditions
at the terminus of the Middle Archaic. There
are six projectile point style intervals proposed
for this portion of the Archaic: Bulverde,
Pedernales-Kinney, LangeMarshall-Williams,
MarcosMontell-Castroville, Ensor-Frio-
Fairland, and Darl. With the exception of the
Bulverde style interval, all intervals are
represented by series of well-stratified and dated
components. Johnson and Goode (1994:5, 29–
39) subdivide the Late Archaic into subperiods I
and II. Their rationale for this division is based
on changing projectile point styles, gradually
changing environmental conditions, and the
inception of religious or social influences from
the eastern part of North America. There is a
14
Investigations in the Comal Springs Area
diverse array of dart point styles, corner-tanged
knives, cylindrical stone pipes, marine-shell
ornaments, and biface caches that are
characteristic of the Late Archaic in central
Texas. Various burned rock features continue to
be common throughout the Late Archaic (Collins
2004:122). The subsistence economy of the Late
Archaic represents a continuance of earlier
established Middle Archaic practices involving
the use of heated rock cooking facilities (Collins
2004:121). Weir (1976a:134) postulated that the
subsistence economy of the Late Archaic (San
Marcos phase) had become “diffuse or
nonspecialized” as compared to the preceding
Middle Archaic (Round Rock phase) and that
populations had fragmented into smaller, more
mobile groups. Counter to this, Prewitt
(1985:217) inferred an increased population.
During the Pedernales-Kinney style interval,
current data strongly supports both an increased
population and a specialized subsistence
economy (Collins 2004:121; Johnson and Goode
1994:29–34). Further, Johnson argues strongly
for evidence of socially cohesive groups along the
eastern edge of the Edwards Plateau within the
Late Archaic as evidenced by relationships
between Montell and Pedernales point styles
(Johnson 1995; Johnson and Goode 1994:29).
The general picture that emerges for the Late
Archaic is an intensification of trends identified
for the Middle Archaic: increased population, use
of burned rock middens, diversification of point
styles, and participation of Central Texas groups
within an interregional system of exchange.
Late Archaic cemeteries are common in
central Texas, especially associated with rock-
shelters (Boyd et al. 1999), and a number of such
sites have been found and investigated to the
south and east of the Balcones Escarpment
(Black 1989:30). South Texas sites include
Ernest Witte (Hall 1981), Morhiss (Dockall and
Dockall 1994, 1996, 1999), and Loma Sandia
(Taylor and Highley 1995). Certainly, these sites
probably reflect the existence of established and
maintained group territories. Hall (1981) has
suggested that certain grave goods such as
corner tang knives, boatstones, and various
marine-shell ornaments indicate group
participation of central Texas peoples within
organized exchange networks across portions of
the Great Plains, Midwest, and Southeast. The
abundance of marine shell ornaments in central
Texas, with many examples from burial contexts,
provides additional evidence of this interaction.
Tantalizing evidence of a possible Archaic
cemetery in this portion of central Texas is repre-
sented by a portion of the Comal Power Plant
Site (41CM25) at Landa Park in New Braunfels
in which a whelk-shell gorget and some other
artifacts were found in association with a group
of flexed burials (Johnson and Goode 1994:37;
Woolsey 1936). A corner-tang knife was recovered
during construction of the Olympic swimming
pool at Landa Park (41CM177) but was not
associated with any burials.
Late Prehistoric Period
The Late Prehistoric is divided into an Early
and Late subperiod and two projectile point
style intervals (Collins 2004:113, 122–123) and
spans a period of time from ca. 1200 B.P. to the
Historic period. A date of A.D. 1600 is often used
as a terminus for the Late Prehistoric (Black
1989:32). The Early subperiod is associated with
the Scallorn arrow point, and the Late
subperiod with the Perdiz arrow point. The
Early subperiod corresponds to the Austin mani-
festation, and the Late to the Toyah. Johnson
and Goode (1994:39–41) offered the term “Post-
Archaic” and established a terminal date of
A.D. 600 for the Late Archaic period on the ap-
pearance of arrow point styles such as Sabinal
and Edwards within the eastern limits of the
Edwards Plateau. The term refers to the con-
tinuation of a basic pattern of hunting and gath-
ering subsistence from the Late Archaic coupled
with the appearance of the bow and follows
Prewitt’s (1981:82–83) use of the term “Neo-
Archaic” in usage. The most distinctive break
with the Late Archaic is the shift from dart
points to arrow points. Also documented is in-
creasing evidence of internecine warfare
(Prewitt 1982) at sites such as Loeve-Fox
(41WM230). Burned rock middens have also
been documented in the western portion of cen-
tral Texas (Goode 1991). Johnson and Goode
(1994:40) infer a population increase for the
early portion of the Late Prehistoric period,
perhaps in response to environmental and cli-
matic conditions favorable to the proliferation
of deer and nut crops.
The Toyah style interval of the Late Pre-
historic period has long been identified with its
own constellation of technological traits. These
include: pottery; large, wellmade thin bifaces;
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Perdiz arrow points; prismatic blades; and end
scrapers (Collins 2004:122). Ceramics include
both Caddoan and locally made styles. Johnson
(1994) and Ricklis (1992) have proposed two
competing interpretations of the Toyah horizon.
Johnson interprets Toyah as the material cul-
ture of a single ethnic group, whereas Ricklis
sees Toyah as representing a technological suite
that was introduced and spread among differ-
ent ethnic groups. Johnson and Goode (1994:41)
indicate that the regional climate became more
mesic around A.D. 1200. Associated with this
climate event was an influx of bison followed
by a replacement of the earlier continuation of
the Archaic lifestyle with one devoted largely
to bison. Along with this lifestyle replacement
was a replacement of people using Scallorn
points by interloping groups associated with the
Toyah horizon and using Perdiz points. The
Toyah way of life, regardless of interpretation,
continued relatively unchanged until about
A.D. 1600 or later.
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RESEARCH ORIENTATION
AND METHODS OF INVESTIGATION
The archeological investigations and
ensuing analyses conducted as part of this
project were designed to develop an appropriate
interpretive picture of human behavior in the
Comal Springs area based on the limited data
recovery investigations at sites 41CM25 and
41CM167. Additionally, it is necessary to
approach an understanding of human behavior
at both a local and regional level where
possible. As part of this project, specific
research issues were selected to guide data
recovery, analysis, and interpretation. The first
key research issue is a geoarcheological
assessment of both sites and the recovery of
dateable materials if possible. The second issue
is to identify any stratigraphically separable
cultural components. The third issue is to
interpret each site and component(s) within
regional chronological and cultural contexts
(e.g., Collins 1995, 2004; Johnson and Goode
1994). This level of investigation is necessary
before it is possible to address other substantial
issues (Arnn 2005).
HUNTER-GATHERER THEORY
AND ARCHEOLOGICAL
RESEARCH
The theoretical framework for this study
engages aspects of cultural ecology and middle
range theory. Data quality dictates, to a large
extent, the success with which any of these
theories can be satisfactorily applied to inter-
pretations of prehistory. In its most general
terms, cultural ecology (Steward 1955) can be
defined as the way(s) in which groups adapt
to changes in the environmental and cultural
2John E. Dockall
spheres of their lives (Butzer 1982; Netting
1977). An additional aspect of cultural ecology
that is considered here is that human social and
cultural systems are specially adapted to exploit
specific aspects of their environments via tech-
nologies (Gibbon 1984:7–8). The cultural ecologi-
cal or human ecological approach to interpreting
human adaptation is also decidedly material-
istic. This is based on the close interrelation-
ship and interaction between technology and
the environment, as compared to other socio-
cultural subsystems. Following Kuhn
(1995:18) “hunter-gatherer technologies are
bound up with the concerns of making a liv-
ing.” As a consequence, emphasis is placed
on strategies employed to acquire resources
that include technology, settlement, and
mobility (Binford 1980, 1981; Kelly 1992;
Kuhn 1991,  1992,  1995;  Nelson 1991;
Rafferty 1985; Shott 1986).
The landscape represents the interface be-
tween technology and the environment, and it
is for this reason that site formation and the
nature of the archeological deposits are impor-
tant. Archeological deposits only indirectly in-
form us of past human behaviors and cultural
systems and are significant in our selection of
appropriate investigative methodologies. Both
cultural and natural processes influence the
character of archeological site deposits, and both
must be considered of equal importance in our
interpretations of the past. In turn, each site is
considered as representing a unique opportu-
nity to investigate some aspect or aspect(s) of
prehistoric human behavior given the archeolo-
gists’ application of appropriate research ques-
tions and methodologies.
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EXCAVATION AND
DOCUMENTATION METHODS
The data recovery investigations at 41CM25
and 41CM167 were accomplished by hand ex-
cavations. Manual excavations consisted of ex-
cavation of a single 2x2m block at each site.
Each 2x2m block was placed within the Area of
Potential Effects (APE) as defined in the Scope
of Work. Within each block, individual 1x1m
units were excavated concurrently in arbitrary
10-cm levels. The same level numbers were
applied to all units as excavations proceeded.
Because each block location was essentially a
flat surface, a datum was established at 10 cm
above ground surface with an arbitrary eleva-
tion of 100.00 m. Vertical control was main-
tained during excavation by referencing
elevations in depth below site datum (for ex-
ample, Level 1 for all four units was 99.90 m–
99.80 m).
All excavated fill was water screened
through 1/4-inchmesh hardware cloth, and all
artifacts and floral and faunal remains were
collected, bagged, and labeled by reference to
unit and level proveniences. Excavation Record
Forms were completed for each level describ-
ing the character of deposits, number and types
of artifacts, features, and other materials re-
covered, and any appropriate field illustrations.
A Feature Record Form was completed for each
identified and excavated cultural feature. Cul-
tural features were numbered consecutively as
they were discovered in the field. Documented
information included descriptions of sediments
and associated artifacts, volumetric data where
applicable, types of samples collected, feature
size and content attributes, and interpretations
of feature type and function and observed dis-
turbances. Excavation level and feature docu-
mentation also included appropriate plan and
profile drawings, color slides, and black-and-
white photographs. If present, wood charcoal
and other organic material samples were col-
lected from each for dating by radiocarbon as-
say. Appropriate sediment samples were
collected from feature and nonfeature contexts
and were processed by flotation to recover wood
charcoal, other charred botanical materials, and
an array of other materials that may have been
present, such as lithic debitage, faunal remains,
or snail or mussel shells. Burned rock recov-
ered from feature and nonfeature contexts were
segregated and analyzed according to five size
classes: <5 cm, 5–15 cm, 15–25 cm, 25–35 cm,
and >35 cm. Each size group was weighed (ki-
lograms) and counted, and this information was
recorded on a Burned Rock Form for each exca-
vation level and feature. Additional documen-
tation for each site included daily journal notes,
a daily artifact recovery log, inventories of
samples collected, and photograph logs for
black-and-white photographs and color slides.
Artifact Frequency Distribution Summary
forms were completed and maintained for each
unit that documented field counts of collected
material. Frequency graphs of total counts of
lithic material, diagnostic lithic artifacts, and
burned rocks were created and updated at the
end of each day to provide a current understand-
ing of the nature of cultural deposits and where
distinct components might begin or end as the
excavations progressed.
SOIL STRATIGRAPHY
Site stratigraphy, depositional processes,
and soil characteristics were examined through
descriptions and profile drawings of the soil
stratigraphy. At least one wall of each 2x2m
block excavation was profiled, and the soil
stratigraphy was described based on a 50- to
100-cm-wide exposure. The soil profile descrip-
tions and the methods used are described in
Appendix A.
SAMPLING AND COMPONENT
DEFINITION
During fieldwork it rapidly became appar-
ent that the volume of material recovered would
require the development of a sampling strat-
egy for the analysis phase of the report prepa-
ration. Lithic material at both 41CM25 and
41CM167 was much more abundant than had
initially been expected. A previous project in
Landa Park had also yielded significant
amounts of debitage per cubic meter of excava-
tion (Arnn 1997b). Based on the recovery of sig-
nificant volumes of debitage from the 2x2m
block excavation at both sites, the total counts
of debitage and other materials per 1x1m unit
and level were examined to determine an ap-
propriate sampling strategy for analyzing ma-
terial culture. It was decided that the lithic
analysis would include all specimens classified
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by tool types but that a sample of the debitage
would be selected for analysis for each analysis
unit where the number of unmodified flakes was
over 500 specimens. At the Comal Springs
Power Plant site (41CM25), Excavation Unit
(EU) 3 was selected for the debitage subsample;
the 3,196 flakes represent 30.49 percent of the
debitage recovered from the site. At the Landa
Park Golf Course (41M167), only the Analysis
Unit 3 Late Prehistoric deposits (Levels 1 to 5)
yielded a large number of flakes, and the 335
flakes recovered from Excavation Unit 1 were
selected as the subsample, representing 25 per-
cent of the total number of flakes (n = 1,333).
The flake counts for Analysis Units 1 and 2 were
very low, and all of this debitage was analyzed.
The features and artifacts documented and
recovered from 41CM25 and 41CM167 are pre-
sented and also interpreted according to their
archeological context within defined compo-
nents. For our purposes, three analytical com-
ponents or analysis units are defined at each
site. A cultural component is a group of arti-
facts and features that represent material re-
mains associated with a single group of people
in a single place, and temporal continuity is
implied. A temporal component is a group of
artifacts and features that represent deposits
within a general period of time, but there is lim-
ited or no evidence indicating that they repre-
sent remains associated with a single culture.
As used here, an analytical unit is an approxi-
mation of a temporal component, but it is less
rigorously defined in that the timing of the tran-
sitions between components are not well dated.
The analysis units identified for 41CM25
and 41CM167 were defined based on the verti-
cal distributions and frequencies of diagnostic
projectile points, lithic tools, lithic debitage, and
burned rocks and burned rock features. Three
components were defined for each site as, from
lowest to highest, Archaic I, Archaic II, and Late
Prehistoric. Each component contains cultural
remains from multiple excavation levels and
represents a best estimate for assigning depos-
its and cultural materials to meaningful tem-
poral groupings. The ages of these components
are defined rather crudely by the diagnostic
point styles and radiocarbon dates. Because
there were few organic remains and samples
suitable for dating, only four radiocarbon dates
are available for 41CM167, and none are avail-
able for 41CM125 (one bone sample turned out
to be insufficient for dating). Thus, the time
periods represented by these analysis units are
vague at best.
Because these analysis units represent a
large span of time and there are few diagnostic
artifacts, the units are not considered to be cul-
tural components. In fact, the vertical positions
of some diagnostic projectile points suggest that
some vertical mixing or prehistoric collection
and recycling occurred. A more precise defini-
tion of temporally discrete or culture-specific
components was not possible at either site,
given the limited number of diagnostic artifacts
and radiocarbon-dated samples and the general
lack of natural stratigraphic breaks in the de-
posits. Other factors such as post-depositional
changes, surface topography, and small sizes of
the excavation areas also were factors contrib-
uting to the inability to isolate more meaning-
ful associations. The analytical components
defined for 41CM25 and 41CM167 are, unfor-
tunately, somewhat nebulous. The lack of clear
boundaries between the identified analysis
units is explicitly acknowledged.
LABORATORY PROCEDURES
AND DOCUMENTATION
METHODS
Artifacts and other materials were washed
and labeled with the site number and a lot num-
ber linking recovered material with provenience
information. Artifacts identified as tools were
provided with a lot-specific specimen number
that was linked with the analysis. Charcoal,
charred botanical material, faunal remains,
burned clay, burned rock, snail or mussel shells,
unmodified stones, and carbonate nodules were
cleaned and counted or weighed by provenience
and assigned a lot number. A Specimen Inven-
tory Catalog was created for each site contain-
ing provenience information, artifact type or
item class, and numbers of specific items. Items
recovered during work that the Lower Colorado
River Authority conducted were incorporated
into the laboratory processing phase and also
received lot-specific numbers.
After initial processing, fine and coarse
fraction materials recovered during flotation
were sorted in the laboratory into macrobo-
tanical, faunal, lithic, and other materials. All
material was counted and bagged by pro-
venience. Macrobotanical, radiocarbon, and
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faunal materials were incorporated into the
samples sent to contracted specialists.
ANALYSIS OF RECOVERED
CULTURAL MATERIALS
In terms of recovery, lithic material consti-
tutes the greatest bulk of material obtained for
41CM25 and 41CM167. All chipped stone tools
and other materials from all proveniences were
analyzed. Lithic debitage was recovered in such
large quantities that it was not feasible to ana-
lyze it all, and this artifact group was sampled
for analysis purposes. The methods used to de-
scribe and analyze the cultural materials are
described below by artifact categories. Prove-
nience data for artifacts recovered from 41CM25
is presented in Appendix B, and Appendix C
presents provenience data for artifacts recov-
ered from 41CM167.
Chipped Stone Artifacts
Chipped stone artifacts were divided into
the following categories for analysis: unmodi-
fied lithic debitage, cores, utilized flakes,
unifaces, cobble and core tools, bifaces, and pro-
jectile points. The methods and brief theory
for analysis for each category are discussed
below. The analysis of chipped stone tools and
debitage is based on an understanding of lithic
technology best perceived as representing a
continuum proceeding from procurement of
raw material through manufacture, rejuvena-
tion, and eventual discard (Bradley 1975;
Collins 1975; Holmes 1894; Muto 1971). The
process also represents the passage of the ar-
tifact from the systemic cultural context into
an archeological context.
Unmodified Lithic Debitage
Based on the debitage attributes that were
coded during this analysis, it is appropriate to
consider the debitage analysis as hybrid based
on an application load typology (Andrefsky
1998:114–117) and a technological typology
(Andrefsky 1998:118–122). Application load
typologies are used to classify flaking debris
according to variations in percussion or pres-
sure and are distinctly concerned with fracture
properties of raw materials, fracture initiation,
and fracture termination (Cotterell and
Kamminga 1987; Cotterell et al. 1985; Lawn
and Marshall 1979; Tsirk 1979).
A specific research issue specified in the
Scope of Work was to identify lithic procurement
and reduction strategies that site inhabitants
used. As a consequence, the debitage analysis
was tailored to collect specific attribute data that
could be used to determine reduction sequences,
especially because few cores were recovered at
either 41CM25 or 41CM167. Following previ-
ous researchers (Mahoney et al. 2003:46), we
concur that debitage analysis should be prob-
lem-oriented and contribute to the overall in-
terpretation of prehistoric site behaviors rather
than an end-in-itself type of analysis. It is hoped
that the methodology employed in this study will
contribute in some way toward a standardiza-
tion of methodology for debitage analysis in
Texas. Also, it is felt that this type of focused
methodology clearly imparts the importance of
a thorough knowledge of fracture mechanics and
the continued utility of the morphological typol-
ogy as described by Andrefsky (1998:74–75).
Debitage was initially sorted according to
completeness into whole and broken (proximal,
medial, distal) chips (wedge segments or lateral
portions) and shatter (burned or unburned pieces
with no technological identifiers). Wedge seg-
ments represent pieces with a portion of the lat-
eral edge and no proximal or distal remnants of
the original flake. Shatter pieces are angular
fragments with no identifiable flake attributes.
Shatter also corresponds to the category of an-
gular chunks of some analysts. Fragment type,
platform type, type of heating, presence, and type
of dorsal cortex were also recorded.
The amount of and type of dorsal cortex can
provide information about the initial origin of
raw materials within a lithic assemblage,
whether from stream gravels, terrace gravel
deposits, or from within parent rocks in an un-
weathered state. For this study, cortex was re-
corded in four states: none, 1–50 percent,
51–99 percent, or 100 percent. Granted, these
categories are arbitrary divisions along a con-
tinuum of dorsal cortex amount, but the actual
number of cortex-bearing pieces within the lithic
assemblages from 41CM25 and 41CM167 is so
low that the interpretive implications are mini-
mal. Dorsal cortex type was recorded in four
states. Chalky or crusty cortex represents ma-
terials that have been procured directly from the
source and is characterized by a soft, white char-
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acter. Possible sources for such materials include
materials that may have been only recently ex-
posed by erosion or may have been procured from
stream bank deposits or weathered limestone
faces. Stream-worn (inferring stream transport
some distance from source) cortex is character-
ized by a shattered appearance on some speci-
mens resulting from overlapping ring cracks
from stream transport. It can also appear as a
thin brown smooth cortex. Stream-worn cortex
has no desilicified cortex (Masson 1998:691–
692). Patinated exterior surfaces are identified
by a cloudy white appearance representing lo-
calized soil chemistry and surface exposure con-
ditions and can appear patchy or localized (such
as along flake scar ridges and tool edges) or com-
pletely covering one or more surfaces of an arti-
fact. Artifacts with no cortex were coded as
cortex absent (no cortex or patina). Again, the
number of debitage pieces bearing any type of
cortex or patination is very low from either site.
For complete flakes, metric data included
maximum length, maximum width, striking
platform width and thickness (also measured
for proximal fragments with intact platforms),
number of dorsal flake scars, flake-scar direc-
tion, flake-scar pattern, initiation and termi-
nation type, flake type, and inferred reduction
trajectory when possible. A series of six arbi-
trary size grades were applied to broken flakes,
chips, and shatter:
Size Grade 1 <2 cm
Size Grade 2 >2 but <4 cm
Size Grade 3 >4 but <6 cm
Size Grade 4 >6 but <8 cm
Size Grade 5 >8 but <10 cm
Size Grade 6 >10 cm
Size-grade data can be compared to metric
data for complete flakes to obtain general size
patterning for incomplete flakes and other debris.
Fragment types included proximal, medial,
distal, wedge, proximomedial, medio-distal,
radial break, longitudinal or lateral, heat spall/
potlid/other thermal, and unburned spall or
chunk. Striking platform types include cortical/
partial cortical, single facet, multi-facet, ground,
faceted/ground, collapsed/crushed, biface edge
portion (termed “edge bite” in some studies
[Masson 1998:686]), peaked (chapeau de
gendarme), other, and absent. Flake initiation
types are bending, conchoidal, wedging, and
indeterminate. Termination types include
feather, step/snap, hinge, plunging or overshot,
other, and indeterminate.
One of the more confounding aspects of lithic
studies in which flake types play a significant
role in interpretations is the absence of specific
defining analysis criteria for each flake type. For
this study, flake type assignments represent
qualitative evaluations of flake origin based on
morphology and technological attributes. Flake
types include bending (probable softhammer),
Hertzian (probable hardhammer), wedging (bi-
polar), pressure, notching, overshot, biface edge
collapse, biface/tool edge retouch, punch, scraper
retouch, core platform rejuvenation, and
hammerstone spall segments. Definitions and
key attributes of each flake type are provided in
Table 2.1. Where possible, flake types were as-
signed to inferred reduction trajectories based
on technological observations: flake (general
percussion), blade, biface (any portion of the
biface manufacture continuum), bipolar, tool
edging/shaping, core platform or surface main-
tenance, other, and indeterminate. The descrip-
tions in Table 2.1 provide some background
rationale for the debitage analysis.
A brief discussion of why these coded
attributes were selected is in order. The
analysis of dorsal scar patterns on flakes,
blades, and tool blanks is important in
understanding variation among different core
reduction strategies. Scar pattern analysis was
first employed by Crew (1975) in a study of
Levallois flakes in Nubia, the Levant, and the
North African Mousterian. Baumler (1988:262–
266) used dorsal scar and cortex patterns of
complete flakes and tools to isolate reduction
patterns and stages at the Middle Paleolithic
site of Zobiste, Yugoslavia. This attribute allows
an understanding of the relationships between
tool-blank production, tool-blank selection,
modification, tool design, and tool use. For this
study, all dorsal flake scars greater than 5 mm
in maximum dimension were counted. The
number of flake scar directions were also
counted. It is presumed that flake scars oriented
in the same direction on the dorsal surface of a
flake originated from the same striking
platform. For instance, if a blade flake has three
flake scars originating from the proximal end of
the dorsal surface and two originating from the
distal end, then the total dorsal flake scar count
is 5, and the number of flake scar directions is 2
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Table 2.1. Flake types and critical technological attributes
Flake Type Attributes
Bending (softhammer) No bulb of percussion and the presence of a distinct lip or ridge on the ventral
aspect or edge of the striking platform. Some may have a waisted or
constricted appearance just below the striking platform. Profile shape is
typically arched and planview is often expanding distally. Crushed or
collapsed platforms may be present because excessive force was used during
flaking and flake thinness. Dorsal flake scarring is common.
Hertzian (hardhammer) Typically has an exuberant or prounounced bulb of percussion and thickened
cross section. Flake shape is variable.
Wedging (bipolar) No bulbs of percussion or only sheared bulbs present. Ripple marks and
crushed and sheared faces on opposed ends of fracture surface indicating
force from opposing directions. Can be associated with abundant non-
diagnostic shatter when present in an assemblage.
Pressure Typically laminar or elongate tonguelike shapes with a small contact
platform area. Some pressure flakes may be constricted below the striking
platform because the platform was isolated by pressure flaking before flake
removal (see Whittaker 1994:147). Common to observe very small bulbs of
percussion produced during static loading. Crushed platforms and broken
flakes are common due to thinness.
Notching Can be produced by pressure or punch techniques. Flakes are typically C- or
S-shaped with previous C- or S-shaped dorsal flake scars where removed in
sequence. Platforms are typically singe-faceted (see Titmus 1985; Weber
1994:635). Notching flakes expand laterally and ventrally like the Hertzian
cone.
Overshot Overshot flakes can be either bending or conchoidal initiated but preserve a
remnant of opposing lateral edges of the biface or have striking platform on
the proximal end. The distal end terminates in removal of a portion of the
biface edge. Created by use of excessive force in flaking.
Biface edge collapse Both faces of the biface lateral edge are preserved on the proximal end as the
striking platform. This would create a corresponding open C-shape along the
edge of the biface. Produced as a result of manufacturing error. Termination
morphology is variable. (See Masson 1994:686).
Biface/tool edge retouch Flake size is typically small (<20 mm) and flake shape varies from parellel
edged to slightly expanding with typically less than 3 dorsal flake scars. Can
be either Hertzian or bending initiation and appear as small biface thinnning
flakes in shape. May be representative of late stage biface shaping/finishing
or flake tool retouch. Incorporates aspects of Masson’s (1994:686) “thin edge
trimming” and “microflake” flake type categories.
Punch Similar striking platform morphology as notching flakes but variable flake
morphology. When viewed from above onto the striking platform, there is a
pronounced gull-wing appearance to the flake. Exuberant bulb of percussion
or corresponding deep negative bulbar scar on biface.
Scraper retouch Striking platforms typically rounded, stepped, or crushed from use wear. Use
wear present on dorsal surface trailing distally from the striking platform is
common. Retouch technique dictates presence or absence of bulb of
percussion. Previous dorsal flake scars can be common and represent
previous edge retouch removals. Retouch flakes have an arced profile. Can
expand distally or have mostly parallel lateral edges. In profile the distal
termination is curved (see Andrefsky 1998:120).
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Table 2.1, continued
Flake Type Attributes
Core platform rejuvenation Sections or flakes removed from core platforms or surfaces to rejuvenate or
repair the core for continued flaking. Commonly removed from unidirectional
and blade and flake blade cores. Core tablets represent disc shaped flakes
with remnant flake removal scars around the lateral edge (portion or all).
These flakes were removed to renew the striking platform.
Hammerstone spall Dorsal surfaces consisting of heavily battered surfaces and flake scar ridges.
Typically of limestone or quartz and quartzite with no evidence of burning to
suggest a thermal spall. In absence of hammerstones, can be used to identify
their use.
(yielding a bidirectional flake-scar pattern). In
the absence of substantial cores to reconstruct
core reduction patterns, this type of information
can be used to ascertain flake production
strategies with some assurity. Baumler (1993:5–
6) also noted a significant aspect of dorsal flake
scar patterns and reduction techniques. The
primary goal of core reduction is to produce
flakes that can be used as or transformed into
tools. Core reduction is successful in the
production of flakes from an object core. Other
types of lithic reduction such as uniface
manufacture, tool edging, and biface manu-
facture focus on the production of suitable
patterns of flake scars to shape the piece. Both
efforts result in the production of abundant
flake assemblages as well as a flaked byproduct
(either a core or a finished implement), but the
resulting flake assemblages are not comparable
in terms of behavior in an analytical sense.
Consideration of dorsal morphologies and
technological attributes enables the analyst to
separate these behaviors from a technologically
mixed assemblage. Obviously, dorsal character-
istics of flakes are influenced by a number of
variables—size of objective piece, purpose of
flake removal, sequence of flake in the reduction
process, to name a few (Andrefsky 1998:104–
107). Kelly (1988:724) has demonstrated a
technological relationship between the relative
number of dorsal flake scars and type of
reduction technique. In general, flakes produced
via generalized percussion core reduction exhibit
fewer dorsal flake scars than flakes produced
during formal biface manufacture or flakes
removed from bifacial cores. Hence, flake dorsal
characteristics provide additional discrimin-
atory data in factoring out lithic reduction
schemes from substantial lithic assemblages.
Because little is known about lithic raw
material types present in the Comal River and
Comal Springs area, raw material identifica-
tions were limited to broad categories: chert,
quartzite, limestone. For each piece of debitage,
a brief description of color, opacity and translu-
cence, and any other salient characteristics
were noted in the comments field. For example,
a flake may be recorded as opaque tan chert
with white flecks or opaque black chert with
white flecks. The same data was recorded for
all other analyzed chipped stone artifacts. These
formed the basis of grouping the lithic assem-
blages into broad subtypes of chert and other
materials. Where possible, the information
gleaned from the assemblage about chert types
is related to the current geological record for
the project area, adjacent region, and previous
archeological studies.
Cores
Attributes of cores were recorded in a man-
ner similar to that of debitage and are consid-
ered as a part of the debitage analysis. There
were seven potential core types considered: per-
cussion flake, percussion blade, billett flake,
billett blade, pebble/cobble, core on flake/blade,
bipolar, and exhausted. Distinctions between
each core type are based on technology and
morphology. Specimens that could not be iden-
tified would be classified as other or undeter-
mined. Subsidiary to these formal core types
are tested cobbles or pebbles and split cobbles
or pebbles that may represent material testing.
Cores were coded for completeness, presence
and type of thermal alteration, striking plat-
form type, platform angle (for up to three plat-
forms), number of striking platforms, presence
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of special platform preparation, and exterior cor-
tex type. For comparison with debitage, flake
removal patterns and inferred reduction trajec-
tory were also recorded. Flake removal patterns
included unidirectional, bidirectional, multidi-
rectional, radial/centripetal, and opposed. In-
ferred reduction trajectory included flake, blade,
biface, bipolar, and indeterminate. Use-phase
classification following Ahler (1992) was identi-
fied where possible. Metric observations included
overall maximum core length, maximum width,
maximum thickness, and weight. Core fragments
were also recorded as completely as possible.
Lithic assemblages can contain a mixture of
both formal and informal core reduction tech-
nologies based on tool needs, raw material fac-
tors, and time constraints. The same reduction
strategy can also be employed for very different
reasons and very different outcomes that can be
identified only during the technological analy-
sis. An example of this would be the presence of
formal biface manufacture and production of tool
blanks from bifacial cores. Both yield a superfi-
cially similar debitage assemblage but have sig-
nificantly different associated behaviors and
knapping goals. Factoring out each reduction
strategy present in lithic assemblages is crucial
to reconstructing important aspects of techno-
logical behavior (see, for example, Cross 1990;
Johnson 1986; Moore 2000; Teltser 1991).
Utilized Flakes
Utilized flakes do not appear to have any
deliberate shaping or retouch on any edge or
surface and exhibit only modification that is
probably due to their use as tools for various
tasks. Utilized flakes include a small array of
non-retouched tool types that may or may not
be present in a given lithic assemblage: grav-
ers, burins, unretouched flakes with use-wear,
and radial break tools. A number of attributes
were recorded for these types of flake tools.
Utilized flake tool type, completeness, raw ma-
terial, maximum length, maximum width,
maximum thickness, weight, presence and type
of thermal alteration, dorsal flake scar pattern,
reduction trajectory of flake, location and type
of use-wear, inferred use-phase class (Ahler
1992), and manufacture and modification stage
(adapted from Ahler 1992 for non-biface tools).
Use-wear locations are coded much the same
way as retouch locations for unifacial and other
retouched flake tools (see below). Use-wear is
coded in relation to location and distribution
along an edge, point or projection, or surface or
in multiple locations and also according to broad
patterns of damage: edge (dorsal unifacial or
ventral unifacial), bifacial, alternating (bifacial,
clumped), point or projection, point and edge,
multiple, edge/bifacial, or unpatterned. Location
and patterns of microscopic edge wear (as ob-
served between 6 and 10X) were used to develop
basic tool function and tool motion inferences.
These inferences were not extended to inferred
worked material or task reconstruction because
of limitations of time and microscopy and lack
of structured lithic experiments. Wear patterns
observed as unifacial (whether dorsal or ventral
side of edge) probably reflect the use of an imple-
ment in scraping various materials, whereas
edge bifacial wear reflects cutting of various
materials. Wear concentrated at a point or pro-
jection was evaluated in terms of various tool
motions such as drilling, perforating, and pierc-
ing. These tool motions imply downward pres-
sure or lateral twisting to accomplish the task
and result in easily interpretable wear traces.
Wear patterns for various tool motions as de-
scribed by Tringham et al. (1974), Odell and
Odell-Vereecken (1980), and Odell (1981) are fol-
lowed in this report.
As with dorsal flake scar pattern (see
Unmodified Lithic Debitage above), inferred use-
phase class and manufacture or modification
stage represent attributes not typically coded
in central Texas lithic studies. Despite explicit
inclusion of these attributes, there has been
common discussion of the parameters of tool use
and discard within Texas archeology. These are
briefly discussed here and were also coded for
other flaked stone tools from 41CM25 and
41CM167. The application of use-phase classes
is an effort to assess the position of an artifact
in terms of manufacture completeness and
utility (Ahler 1975, 1986, 1992). There are five
categories of use-phase (inclusive of one inde-
terminate class). Use Phases 1 and 3 include
artifacts that exhibit some aspects of utility and
entered the archeological record via loss or
deliberate discard. Use Phases 1 and 3 differ
from each other in terms of manufacture
completeness. Use Phases 2 and 4 represent
artifacts that retain no utility and reflect deli-
berate discard events. Employing use phases as
an analytical tool enables the archeologist to
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elaborate on the systemic and the archeological
context of an artifact (Ahler 1975:34–38, 1986:44,
1992). Artifacts are assigned to different use
phases based on the archeologist’s understanding
of fracture mechanics, morphological changes at
different points along the manufacturing
sequence, and breakage patterns and their
causes. It will not be possible in all instances to
assign an artifact to a particular use phase. In
particular this will apply to utilized flakes and
other artifacts that exhibit minimal modification
before use as compared to bifaces that proceed
through a continuum of manufacture and use
that can be demarcated into several discrete
stages. But where this type of information can
be reliably interpreted, it adds to the overall
understanding of prehistoric behaviors.
Manufacture and modification stages for
utilized flakes and unifaces are adapted from
Ahler’s (1992) discussion of Plains Village ar-
row point manufacture and include five defined
stages and one indeterminate stage. Stage 1 is
identified as Blank Procurement, Stage 2 is
Shaping, Stage 3 is Use, Stage 4 is Mainte-
nance, and Stage 5 is Recycling. Although these
are identified as distinct stages, it is acknowl-
edged that they represent a continuum, and in
some cases only specimens at the terminal end
of the stage can be so identified. There may also
be instances in which an implement went back
and forth between stages (for example, a uniface
that was repeatedly retouched and reused al-
ternated between Stages 3 and 4 before finally
being discarded and may have been discarded
in either Stage 3 or 4). Furthermore, artifacts
such as unifaces or utilized flakes are more dif-
ficult to assign to some stages than bifaces.
Stage 1 blanks are most difficult to identify and
usually cannot be distinguished from unmodi-
fied debitage based on dimensions and form.
Contexts such as caches offer an opportunity to
identify these types of blanks. Stage 2 shaping
represents implements that may have been dis-
carded or broken during initial thinning and
shaping but never completed. Stage 3 artifacts
include finished forms that exhibit indications
of use. Stage 4 is similar to Stage 3, but these
artifacts also exhibit interpretable evidence of
retouch modification; in other words, such as-
pects as resharpening or beveling retouch may
be considered as maintenance. Stage 5 includes
artifacts that have been reused through modi-
fication (such as a dart point reused/modified
into a drill or perforator or a broken uniface
employed as an expedient flake tool).
Unifaces
Unifacial implements can be classed into
categories such as end scraper (uniface), side
scraper (uniface), end/side scraper (uniface),
knife, indeterminate uniface, graver, spoke-
shave (notched uniface), beaked tool, and in
some cases drills or perforators. The same at-
tributes that are coded for utilized flakes were
also coded for unifaces, with the addition of ob-
servations pertaining to retouch type and re-
touch location. Retouch types included invasive
or marginal percussion, invasive or marginal
pressure, and other forms of percussion retouch.
Retouch locations are identical to use-wear lo-
cations listed above. Use phase classification
and manufacture and modification stage are
also equivalent to utilized flakes.
Cobble and Core Tools
Cobble and core tools are identified as mas-
sive tools created primarily by direct percus-
sion to a mass of raw material. Both may retain
some cortex on portions of the exterior surface,
and some specimens may be recycled percus-
sion or other flake cores. Working edges of these
tools are often irregular, blunted, and battered
from heavy or abusive use. Morphologically,
these implements grade into general percussion
cores. Recorded attributes include those re-
corded for utilized flakes and unifaces. Metric
measurements include maximum length, maxi-
mum width, maximum thickness, and weight.
Bifaces
For this analysis, formal bifacial implements
or tools were recorded separately from bifacial
cores. Bifacial projectile points were recorded as
separate entities as well. The bifacial category
includes stemmed and unstemmed bifacial
artifacts often variously interpreted as knives,
gouges, or adzes and may also include some
bifacial forms of drills or perforators. There were
no adzes or gouges identified in the lithic
assemblages, and most bifaces and fragments
were classified as knives or middle- to late-stage
manufacturing failures. Biface types considered
include early-, middle-, and late-stage
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specimens, knives, beveled knives, drills,
perforators, and specifically identified bifacial
forms with formal type names other than those
attributed to projectile points following Turner
and Hester (1999). Bifaces were coded by com-
pleteness, fragment type, breakage type,
inferred breakage cause, raw material, presence
and type of heating, outline shape, cross-section
shape, flake scar pattern, bevel patterns (if
present), and use-phase classification and
manufacture and modification stage following
Ahler (1992). Manufacture and modification
stages for bifacial artifacts include blank
procurement, edging, initial thinning, final
thinning and shaping, maintenance, recycling,
and indeterminate (Andrefsky 1998:180–186).
The technological stages of bifaces represented
at sites has also been shown to correlate to the
distance a site is from a lithic raw material
source (Johnson 1989). In short, bifaces tended
to be less complete at sites that were closer to
raw material sources. Sites further from raw
material sources yielded fewer abandoned or
broken unfinished bifaces. Bifacial technology
is significant in respect to standardized core
reduction and the manufacture of formalized
bifacially flaked implements such as bifacial
choppers, knives, and projectile points (Soressi
and Dibble 2003).
An array of fracture types were observed
on bifaces and projectile points (see below) can
also be used to infer cause(s) of breakage
(Andrefsky 1998; Whittaker 1994). Bending,
overshot, and perverse fracture types have been
documented on bifacial tools broken during
manufacture. These fracture types are com-
monly observed on unfinished bifaces. Finished
bifaces with bending or hinge fractures may
represent knives broken during use. The pres-
ence of hafting wear on proximal fragments or
use wear along lateral edges would confirm this
interpretation. Step fractures are indicative of
breakage during manufacture or use. In this
case, use wear, technology, archeological con-
text, or other lines of inquiry are necessary to
evaluate breakage causes. Bifacial artifacts will
often exhibit multiple fracture types, which
when taken together can be used to infer causes
of tool breakage. Projectile points may have frac-
ture types not typically seen on other types of
bifaces. Projectile point fracture types gener-
ally interpreted as impact fractures are distal
crushing and lateral fractures (e.g., burinations
or burin-like fractures) on blade segments and
bending or hinge fractures on blade segments
or at the haft (stem–blade juncture).
Projectile Points
Projectile points are divided into typed and
untyped arrow points and dart points, arrow-
and dart-point preforms, and untypeable frag-
ments. Where possible, formal type names fol-
lowing Turner and Hester (1999) are employed.
Projectile points were recorded as to complete-
ness, fragment type, breakage type, breakage
location, inferred breakage cause, raw material,
presence and type of heating, flake scar pat-
tern, and use-phase classification and manu-
facture and modification stages of bifaces
following Ahler (1992). Metric attributes include
maximum length, blade length, blade width,
blade thickness, haft length, haft thickness,
neck width, neck thickness, and weight. Thir-
teen types of fragments or completeness are
recognized: proximal, medial, distal, stem/haft,
lateral blade, wedge, barb, proximomedial,
medio-distal, barb/stem, barb(s) missing, other,
and indeterminate. There are eight breakage
types: bending, overshot, perverse, step frac-
ture, hinge fracture, distal crushing/impact,
lateral fracture/impact, and indeterminate.
Impact fracture types and associated wear
traces are identified and interpreted following
Dockall (1997). Breakage locations include dis-
tal, medial, proximal, barb/shoulder, haft/stem,
combination, longitudinal, and indeterminate.
Breakage causes include manufacture, non-
impact use, impact fracture, and indeterminate.
Additional observations were also noted for
post-depositional fracture and breakage.
Other Stone Artifacts
There were virtually no non-flaked stone
artifacts recovered during excavations at
41CM25 and 41CM167. A single ground stone
artifact fragment and possible hammerstone
were identified and are described later. Other
items such as burned rock, hematite or ocher,
faunal remains, snail and mussel shells, ther-
mally shattered chert, micro-debitage (except
for units selected for analysis), carbonate nod-
ules, and burned clay fragments were simply
counted and are listed by provenience in the
appropriate appendix.
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Ceramics
A single small sherd was recovered from
41CM25 during this project. This specimen was
examined by E. Frances Gadus under low-power
magnification and is described in Chapter 5 us-
ing the ceramic attributes defined by Rice (1987).
One additional sherd was collected from the sur-
face of 41CM176, a nearby site within Landa
Park. It was examined and compared with the
sherd above but is not described individually. A
third ceramic sherd, one that was previously col-
lected by LCRA archeologists from the prehis-
toric component at 41CM288, was cataloged and
prepared for curation by PAI. This specimen also
was examined and compared with the 41CM25
sherd, but it is not described individually.
Organic Remains
Organic remains recovered from 41CM25
and 41CM167 include faunal remains and
macrobotanical remains. All animal bones
were analyzed by faunal analyst Brian S.
Shaffer, and the results are reported in
Appendix D. Snail shells were analyzed by
LCRA archeologist Andy Malof, and the re-
sults are reported in Appendix E. Macrobo-
tanical remains include materials recovered
from soil flotation, from 1/4-inch water screen-
ing, or as individual point-plotted specimens
found during excavation. Macrobotanical ana-
lyst Leslie L. Bush analyzed these remains,
and the results of this study are presented in
Appendix F.
The radiocarbon assays on organic remains
from 41CM167 were done by Beta Analytic us-
ing the Accelerator Mass Spectrometry (AMS)
technique. Dated samples included four charred
wood fragments and one mediummammal long
bone fragment. The resulting calibrated dates,
presented in Chapter 6, were used to provide
temporal control over the artifact assemblages
and features.
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HISTORICAL AND ARCHEOLOGICAL INVESTIGATIONS
AT THE COMAL COUNTY FAIRGROUNDS, 41CM288
by PAI historian Lannie Ethridge Kittrell and
the archeological investigation of the historic
component at 41CM288.
HISTORICAL RESEARCH
A PAI historian conducted archival and his-
torical research pertaining to historic site
41CM288, the incinerator structure, and the
Comal County Fairgrounds in New Braunfels,
Comal County, Texas, in July and August 2005.
The report Intensive Cultural Resources
Survey of the Clear Springs Autotransformer
Project, New Braunfels to Seguin, Comal and
Guadalupe Counties, Texas (Malof 2005) iden-
tifies 41CM288 as a historic-age trash dump on
the Comal County Fairgrounds, which is on the
west bank of the Guadalupe River at German
Creek. A historic-age one-story red-brick incin-
erator building with a smokestack is situated
close to 41CM288 and to the north of the oval
racetrack (Figure 3.1), and the two properties
appear to be functionally related. It also appears
that there is at least one other dump site on
the Comal County Fairgrounds, located to the
east of the oval racetrack (Raba-Kistner Con-
sultants, Inc. 2004:Plate 2). The incinerator
building with smokestack is a historic-age re-
source that, with additional research and de-
velopment of applicable historic contexts, may
be eligible for listing in the National Register
of Historic Places (National Register).
Methodology
The historian performed archival and
historical research on the municipal waste
incinerator property and the historic landfill site
3Lannie Ethridge Kittrell and Douglas K. Boyd
Site 41CM288 is a multicomponent prehis-
toric and historic site at the Comal County Fair-
grounds in New Braunfels. Lower Colorado
River Authority (LCRA) archeologists discov-
ered the site between January and March 2005
while they were shovel testing along the trans-
mission line (Malof 2005:24–27, Figure 16). As
originally recorded, the historic component con-
sists of ca. 1930s and 1940s trash scattered all
along the western cutbank of German Creek (a
tributary to the Guadalupe River) and materi-
als recovered from a shovel test on top of the
bluff above the creek. Shovel Test 32 was exca-
vated at a proposed tower location and yielded
numerous artifacts from surface to 100 cm
(Malof 2005:Appendix I). The artifacts appeared
to date from the 1930s and 1940s and repre-
sent typical household trash. A prominent one-
story, red-brick building and tall smokestack
situated about 75 m to the west was identified
as an incinerator, and it was concluded that it
was probably related to the trash dump. The
site also consisted of a prehistoric component,
with flakes, a dart point fragment, and a ce-
ramic sherd found along the bluff slope adjoin-
ing German Creek.
The primary tasks for the Prewitt and As-
sociates, Inc. (PAI), investigations were to con-
duct research on the historic dump and related
features, to conduct a surface inspection of the
site, and to conduct archeological monitoring of
the construction drilling at the proposed trans-
mission tower location. No work was done on
the prehistoric component, although the sherd
of prehistoric pottery collected by the LCRA ar-
cheologists was cataloged and curated as part
of the PAI project. The rest of this chapter cov-
ers the archival and informant research done
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Figure 3.1. Photographs of the incinerator and smokestack at the Comal County Fairgrounds. (a) Overview
of the building and smokestack looking north down the LCRA electrical transmission line; (b) closeup of
building and smokestack looking north.
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in July and August 2005. Primary sources
included deeds gathered from the Comal County
Clerk’s Office and Sanborn Fire Insurance Maps
of New Braunfels from 1930 and 1938. Aerial
photographs from the Texas Natural Resources
Information System (Texas Department of
Transportation 1987; Agricultural Stabilization
and Conservation Service 1938, 1958, 1969) and
Tobin International (Tobin International 1938,
1988) as well as historic maps from the U.S.
Geological Survey (USGS 1958) and the Texas
State Library and Archives (Texas State
Highway Department 1936, 1958a, 1958b; Groos
1868) guided identification of historic-age
properties in the study area. A literature review
focused on sources that document local history
and use of the Comal County Fairgrounds.
Website sources consulted included the Texas
Historical Commission’s Historic Sites Atlas,
The Handbook of Texas Online, the National
Park Service’s National Register of Historic
Places, and Historic American Buildings Survey/
Historic American Engineering Record sites.
Secondary sources included newspaper articles
and photographs at the Center for American
History at The University of Texas at Austin.
The New Braunfels Public Library and
Sophienburg Museum and Archives provided
narrative about New Braunfels and the Comal
County Fairgrounds (Vertical Files n.d.a, n.d.b,
n.d.c, n.d.d).
The historian had telephone communication
with the vice president of the Comal County Fair
Association, secretary of the Comal County Fair
Association, and city engineer from the City of
New Braunfels (Reynolds 2005; Watts 2005;
Short 2005). She also reviewed previous reports
pertaining to the property including Intensive
Cultural Resources Survey of the Clear Springs
Autotransformer Project, New Braunfels to
Seguin, Comal and Guadalupe Counties, Texas
(Malof 2005) and Limited Subsurface Investiga-
tion of 31.52 Acres of Land, Comal County Fair-
grounds (Raba-Kistner Consultants, Inc. 2004).
Further contextual information was gleaned
from Garbage in the Cities, Refuse, Reform, and
the Environment, 1880–1980 (Melosi 1981).
Historical Context
Permanent settlement in what is today
known as Comal County began around 1845,
when Prince Carl of Solms-Braunfels secured
title to 1,265 acres of the Veramendi Survey
near the Comal River and Comal Springs for
the German Emigration Company. Settlement
progressed rapidly around New Braunfels, with
predominately German immigrants sent
through the German Emigration Company. In
March 1846 the Texas legislature formed Comal
County with New Braunfels, in the southeast-
ern portion of the county, as the county seat
(Greene 2005a).
Under leadership of Prince Carl of Solms-
Braunfels, German settlers established
New Braunfels on the Comal River. With the
abundant and reliable water supply Comal
Springs afforded, and the community’s position
on the road between Austin and San Antonio,
New Braunfels attracted additional settlers and
became a commercial center for the growing ag-
ricultural area. Many German immigrants
brought artisan skills and business savvy to their
new home, and within a decade of its founding,
New Braunfels was a manufacturing center sup-
plying leather goods, farm implements, wagons,
furniture, and clothing to local Hill Country pio-
neers. By 1850, New Braunfels was the fourth-
largest town in Texas (Greene 2005b).
By December 1868, New Braunfels had ex-
panded north beyond its original gridded lots
and blocks with the Comal River as the north-
ern and eastern boundary to include Landa
Park, Comal Town, and Braunfels (Groos 1868).
The original eastern boundary of the Veramendi
Survey was the Guadalupe River. As
New Braunfels grew, land east of the Comal
River was developed. The Veramendi family sold
city and farm lots between the Comal and
Guadalupe Rivers directly to German immi-
grants instead of transferring them through the
German Emigration Company (Fey 1995). The
study area for this project is on the west bank
of the Guadalupe River at the eastern bound-
ary of the original Veramendi Survey, on land
that eventually became the Comal County Fair-
grounds. Until the 1960s, this property was the
northeastern boundary of the city of
New Braunfels (Agricultural Stabilization and
Conservation Service 1958, 1969).
New Braunfels developed as the population
increased throughout the late nineteenth cen-
tury. By the early 1880s, the city had a popula-
tion of approximately 2,000 and was linked by
rail to Austin and San Antonio. The Comal
County Courthouse opened in New Braunfels
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in 1898 adjacent to the town square. Landa
Park opened in 1899 as a private resort area
with spring-fed pools at Comal Springs near the
center of town. Soon, the International-Great
Northern Railroad promoted the resort, and it
became a tourist destination for Texans. By the
turn of the century, the International-Great
Northern and the Missouri, Kansas, and Texas
Railroads were constructed through the com-
munity, providing freight and passenger ser-
vices. Manufacturing plants, flour mills, and
textile factories provided jobs, and the railroads
and rivers secured access for shipping goods
(Greene 2005b).
As New Braunfels continued to expand
during the twentieth century, the city added
recreation and tourism to its major industries.
With the switch from water and steam power to
electrical power at the turn of the century, land
in the city along rivers became available for public
use. New Braunfels continued to grow steadily,
with an estimated population of 2,097 in 1900
(Greene 2005a), 3,165 in 1912, and 6,242 by the
late 1920s (Greene 2005b). The Depression era
and effects of the boll weevil took their toll on the
city and its textile industry before World War II.
By 1936, the city had purchased Cypress Bend
along the western bank of the Guadalupe River
in northeastern New Braunfels, as well as Landa
Park. The community grew substantially after
World War II. In 1947, the city incorporated eight
suburbs into the city limits, and it reported
approximately 12,200 residents in 1952. With
completion of Interstate Highway 35 in the late
1950s, investors began capitalizing on natural
features including the Guadalupe and Comal
Rivers and later Canyon Lake northwest of the
city, as well as historic attractions in
New Braunfels. The city was being promoted as a
recreation and tourist destination (Greene 2005b).
A county fair has been held in New
Braunfels annually since the late nineteenth
century. The first known Comal County fair was
held in 1892 on the hospital front lawn in
celebration of the city’s first hospital opening.
The Comal County Fair Association was
organized in January 1893 in New Braunfels
with prominent locals serving as directors and
officers. The 1893 fair was held on
Harry Landa’s property at what is now the
LCRA power plant on Landa Street (Maloney
2004). The Comal County Fair Association
acquired land from residents at the northeastern
boundary of New Braunfels in 1898 and 1899
for the Comal County Fairgrounds. C. D.
Morrison and J. V. Forney conveyed about
11 acres to the Comal County Fair Association
on December 19, 1898. J. D. Gurin, H. Leonards,
B. E. Voelker, Ed Dreiss, and Felix Klappenbach
conveyed about 13 acres to the Comal County
Fair Association on January 19, 1899 (Comal
County Deed Records 27: 403–405). By 1900, the
Comal County Fair Association had the
approximately 24-acre grounds cleaned up, a
track laid, and a 40x60-ft open pavilion dance
hall built. Horse racing was the fair ’s main
attraction, and exhibits, dances, rides,
agriculture and livestock shows were also
popular (Anonymous 1968).
On July 5, 1905, the Comal County Fair
Association deeded approximately 24 acres to
the City in “what is known as East Braunfels,
a part of the City of New Braunfels, . . . a por-
tion of the Veramendi Survey, Abstract No. 2”
for $1,000. They possibly sold the land to pay
debts. Although the fairgrounds belonged to the
City of New Braunfels, the Comal County Fair
Association retained some privileges for use of
the land. According to the 1905 deed, the Comal
County Fair Association retained the right to
use and have possession of the premises for the
Flower Festival, Spring Carnival, and Fair for
three days in the spring and three days in the
fall for each year for 50 years from the date of
the deed. Another condition in the deed stated
that the property at all times belonged to the
City of New Braunfels (Comal County Deed
Records 27: 403–405).
From the 1900s to the 1920s, the main spec-
tator event at the Comal County Fair was har-
ness racing at Dutchman Downs racetrack. By
the 1930s horse racing—and auto racing for a
short period—replaced harness racing at Dutch-
man Downs (Anonymous 1968).
The Comal County Fair Association was
reorganized in 1923, and with residents’ help,
it raised more than $115,000. In 1924, the
Comal County Fair Association bought three
city blocks adjacent to the southwestern por-
tion of the fairgrounds on Grant Avenue to make
up for land lost when the City used a portion of
their land as a city dump (Maloney 2004). Also
by 1924, the Fair Association had rebuilt the
grandstand, the racetrack, and exhibition hall
(Anonymous 1968). By August 1930, the fair-
grounds extended from the Guadalupe River on
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the east to German Creek on the north to East
Common Street on the south and North Grant
and North East Avenues on the west. With the
addition of three city blocks to the fairgrounds,
North East Avenue between East Camp and
East Common Streets was closed, and the en-
trance gate for the fairgrounds was on North
Grant Avenue at the intersection of North Grant
Avenue and East Commerce Street (Sanborn
Map Company 1930).
The City, owner of most of the fairground
property, used portions of the Comal County
Fairgrounds throughout the twentieth century
for disposal of municipal waste. It is believed
there are up to four separate landfill sites on
the fairgrounds (Reynolds 2005). Previous ar-
cheological investigation identified a multicom-
ponent site, 41CM288, approximately 75 m east
of an incinerator building on the bank of Ger-
man Creek, at the northern edge of the prop-
erty. This site contains a mix of burned
prehistoric flakes and historic trash, mostly
household in nature and apparently from the
1930s or 1940s (Malof 2005). Findings from a
separate report indicate the City used an ap-
proximate 5-acre portion of the grass-covered
field on the eastern portion of the fairgrounds
as a landfill from 1965 to 1969 (Raba-Kistner,
Inc. 2004).
In addition to the sanitary landfill sites scat-
tered on the property, between August 1930 and
March 1938 the City constructed a one-story
red-brick incinerator building with smokestack
(see Figure 3.1) on the northwestern portion of
the fairgrounds at the rear of a residence at 498
North East Avenue (Sanborn Map Company
1930, 1938). The incinerator building was used
through the late 1960s. A telephone number for
the incinerator is listed in City Directories
1948–1949, 1959, 1964, and 1966 next to a name
of a superintendent or foreman who must have
operated the incinerator (Business Directory
Publishing Company, Inc. 1964, 1966; C. B.
Page. Directory Company, Inc. 1948–1949;
Page-Interstate Company 1959). There is no
incinerator listing in the 1969 or 1971 city di-
rectories. The incinerator building may have
also served as the city dog pound for some time
(Reynolds 2005; Watts 2005). It is currently
used for equipment storage.
The concrete frame and brick one-story in-
cinerator building has casement windows and
a front-gable metal roof. A detached red brick
smokestack is just south of the building. Two
capped circular vents protrude slightly from the
roof. The building has three sections. The main
portion is central, its eastern portion is open
and has wood porch supports, and its western
portion appears to be wood frame with wood and
metal siding and has a few small windows and
a single door. The western section appears to
be an attached office for the building.
Changes to the fairgrounds continued
throughout the mid-twentieth century. From
the late 1950s to the late 1960s a baseball dia-
mond was on the southern half of the property
in front of the grandstand. The ground appears
very disturbed on the eastern portion of the
property from the racetrack to the Guadalupe
River between the mid-1930s and the mid-1960s
(Agricultural Stabilization and Conservation
Service 1938, 1958, 1969). In 1964 the Comal
County Fair Association was reorganized as a
nonprofit organization. The Comal County Fair
Association directors borrowed $30,000 in 1966
to make immediate improvements. A large
cattle barn, a beer garden were built, as were
restrooms, improvements to the exhibition hall,
and enlargements to the concession buildings
(Anonymous 1968).
The Comal County Fair Association contin-
ues to host the Comal County Fair on the
grounds every September. Other events are held
at the fairgrounds throughout the year. In ad-
dition, the Comal County Fair Association rents
the fairgrounds for special events. The City now
leases the property to the Comal County Fair
Association, which in turn leases a portion of it
to Schlitterbahn for parking (Mahon 2004). The
incinerator building and smokestack are now
fenced off from the fairgrounds and used only
for storage. The historic-age trash sites are now
grass covered and no longer in use. The city
sends solid waste to a landfill northeast of New
Braunfels (Short 2005).
ARCHEOLOGICAL
INVESTIGATION
The LCRA’s Clear Springs Autotransformer
Project triggered the archeological investiga-
tions at 41CM288. In early 2005, LCRA arche-
ologists excavated a shovel test near an existing
transmission tower and in close proximity to
the location of the proposed replacement trans-
mission tower. The shovel test revealed historic
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trash deposits that were recorded as the his-
toric component of 41CM288 (Malof 2005:24–
27; Appendix I, Shovel Test 32). While PAI was
conducting the historical research described
above, the PAI historian and archeologists vis-
ited the site to examine the historic component.
A PAI archeologist later returned to the site to
monitor the construction drilling of the hole for
the replacement tower.
Initial Site Visits
The shovel test recovered historic artifacts
and revealed that the tower installation would
disturb a small area within the historic trash
dump. Because of this, it is recommended that
LCRA could proceed with installation of the
transmission tower but that an archeologist
should monitor the mechanical drilling of the
hole for the transmission tower.
PAI archeologists Doug Boyd and John Arnn
visited 41CM288 on July 21, 2005, along with
LCRA archeologist Andy Malof. They inspected
the surface in the vicinity of the existing trans-
mission tower and relocated the LCRA shovel
test at the proposed tower location nearby. A
scatter of historic artifacts (mainly metal and
glass fragments) was observed. Most of the
items had been distorted and discolored from
intensive burning, and none were particularly
diagnostic other than being typical twentieth-
century materials. The archeologists also exam-
ined the incinerator structure situated about
250 ft to the west of the shovel test location. It
appeared likely that the burned artifacts rep-
resented a dump that was directly related to
the incinerator.
While conducting the historical research in
July and August 2005, PAI historian Lannie
Kittrell visited 41CM288 to examine the site.
She evaluated the architectural integrity of the
incinerator building and associated features.
Based on the historical evidence, it was clear
that the incinerator and the historic trash at
41CM288 were part of the City of New
Braunfels’ municipal waste disposal system
from the 1930s to the 1960s.
Based on the site visits and the historical
data, the site boundary for 41CM288 was ex-
panded to include the incinerator building. The
revised site extends about 500 ft east–west and
250 ft north–south. Some of the nearby struc-
tures and the oval racetrack associated with the
Comal County Fairgrounds are of historic age
because they are clearly visible on the 1938 aerial
photograph (Tobin International 1938). In addi-
tion, an area 800 to 1,500 ft to the southwest and
between the oval racetrack and German Creek
used to be a city dump in the early twentieth
century. These resources were not included in
the revised site boundary, however, because they
are well outside the LCRA project area and were
not the focus of the investigations.
Monitoring of Construction
Drilling
PAI archeologist Doug Boyd monitored the
construction drilling at the transmission tower
location at 41CM288 on March 27, 2006. The
drill hole for the new single pole tower (Struc-
ture 19) was located, and construction drilling
was done at the new location, about 5 ft east of
the existing H-frame wooden tower. A large
drilling rig with a 54-inch auger was used to
drill the hole to a depth of 15 ft. The drilling
was monitored, and sediment samples were
examined each time the auger was brought up
to the surface. Selected samples of fill were
passed through a 1/4-inchmesh screen.
The stratigraphy of the deposits in the au-
ger hole can roughly be divided into four zones.
Zone 1 extended from 0 to 2 ft and is charac-
terized by brown (7.5YR 4/2) loam that repre-
sents an artificially enriched A horizon.
Screened samples revealed that a sparse
amount of historic artifacts were present in
this zone. Observed specimens include mod-
ern sanitary tin cans, clear bottle glass frag-
ments, black rubber, red plastic, charcoal
fragments, and an unidentifiable charred
mass. Modern sanitary tin cans were first
made in 1897 but came into common use be-
fore 1920 and are still in use today (Busch
1981:98–99). None of the clear glass fragments
exhibited any temporally diagnostic features
(such as mold seams or lip finishes), but one
specimen was a small (ca. 1.5-in diameter)
bottle base with a stippled design and an em-
bossed maker ’s mark on the bottom. The mark
was an “I” inside an “O,” a mark used by the
Owens Illinois Glass Company on bottles
manufactured after 1954 (Toulouse 1971:403).
Zone 2 deposits extended from 2 to 4 ft and
consists of a pink (7.5YR 8/3) fine sandy loam.
The upper portion of this zone (2 to 3 ft) was
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mixed with darker Zone 1 sediments, and a few
pea-sized river gravels were observed. Screened
samples of fill yielded no artifacts, but one metal
kitchen knife blade was found while examining
the fill.
The deposits from 4 to 15 ft consisted of fine
sandy loam with caliche nodules that increased
in size and density with depth. The upper de-
posits were generally pink (7.5YR 8/3 to 7/4),
but they turned reddish yellow (7.5YR 6/6) at
about 12 ft. No cultural materials were observed
in these lower deposits.
All of the artifacts observed during the drill
hole monitoring were found in the upper 3 ft of
fill, and these materials are all typical of early-
to mid-twentieth-century household debris.
Given the evidence for burning (charcoal fleck-
ing and a charred mass), it is likely that these
artifacts are associated with the New Braunfels
incinerator building, located 250 ft to the west
of the drill hole location.
SUMMARY, SITE ASSESSMENT,
AND RECOMMENDATIONS
Site 41CM288 has both prehistoric and his-
toric components. No work was done pertaining
to the prehistoric component, and it will not be
disturbed by the current LCRA project. Conse-
quently, the prehistoric component at 41CM288
cannot be evaluated at this time, and further
archeological investigations would be needed
before a comprehensive assessment could be
made. Notably, the prehistoric component in-
cludes a cave situated below the bluff edge and
may include buried prehistoric remains in the
alluvial deposits along German Creek.
The historic component at 41CM288, which
consists of a trash dump and an incinerator
building, cannot be fully evaluated with the
currently available data. Archival research re-
vealed that the Comal County Fairgrounds was
acquired in 1898–1899 and that the City of New
Braunfels took over the fairgrounds property
in 1905 and has owned it since then. This re-
search also confirmed that the brick structure
was a municipal trash incinerator that was built
for the City between 1930 and 1938. The City
continued to use the incinerator for trash dis-
posal through the 1960s, but it was apparently
shut down by 1969. An inspection of the dump-
site area revealed that much of the historic
trash is indeed burned, and the trash dump
component along the edge of German Creek is
definitely associated with the city incinerator.
The city also operated a sanitary landfill on this
property, about 800 to 1,500 ft to the southeast
(Raba-Kistner Consultants, Inc. 2004:Site
Plan), but it is not part of this site and is not
within the LCRA transmission line right of way.
For the historic component at 41CM288, the
site boundary has been expanded to include the
brick incinerator because the two areas are
functionally related. Both the historic trash
deposits near German Creek and the incinera-
tor structure are in the northern end of the
Comal County Fairgrounds property. Based on
archival and historical research, the property
that includes the Comal County Fairgrounds
and the incinerator building with smokestack
is historically significant to New Braunfels.
With its many buildings, structures, and land-
scape features, the Comal County Fairgrounds
is significant as the location of the county fair
often referred to as “the largest fair in Texas”
since 1905 (New Braunfels Herald 1980). His-
toric properties, including the dance pavilion
and racetrack, are examples of individual his-
toric resources contributing to the significance
of the fairgrounds. The fairgrounds is largely
outside the LCRA transmission tower project
area. Further archeological and historical re-
search is needed, however, to thoroughly docu-
ment the fairgrounds property and to develop
an appropriate historic context to define its
National Register eligibility.
The municipal incinerator with smokestack
and landfills sites are historic resources signifi-
cant to New Braunfels’ municipal waste history.
The incinerator building retains architectural
integrity and historical significance. The incin-
erator building also shares historic association
with landfill sites the city used. As it has been
revised, 41CM288 now includes the historic-age
trash dump, the incinerator building, and
smokestack (the other landfill area, situated to
the southeast, is a related historic-age locality,
but it has not been documented). The incinera-
tor building appears to be eligible for listing in
the National Register of Historic Places under
Criteria A, B, or C as a significant building as-
sociated with New Braunfels’ civil engineering
and waste management history. Additional ar-
chival research is needed before a formal site
assessment and determination of eligibility can
be made.
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The archeological investigations reveal
that all of the historic artifacts at 41CM288—
including surface debris on the slope edge
along German Creek and surface and buried
debris on the flat upland above German
Creek—postdate 1930. All of these materials
represent typical household trash from New
Braunfels, some of which was burned in the
city incinerator and dumped at the site from
the 1930s through the 1960s. Although the
artifacts are part of the city landfill, archeo-
logical recovery and analysis of these materi-
als would have little or no interpretive value.
Consequently, it is recommended that the his-
toric trash deposits at 41CM288 are not eli-
gible for listing in the National Register under
Criterion D or for State Archeological Land-
mark designation.
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ARCHEOLOGICAL INVESTIGATIONS AT
SITES 41CM286 AND 41CM287
Sites 41CM286 and 41CM287 both
represent prehistoric campsites east of the
Guadalupe River and are situated on private
land (Figure 4.1). Site 41CM286 is atop an
upland bluff setting, and 41CM287 is on an
alluvial terrace. Both sites were recorded by
Lower Colorado River Authority (LCRA)
archeologists during a recent survey to upgrade
transmission lines along a 1.69mile corridor
running from Landa Park to the Hortontown
substation (Malof 2005:30–31).
Sites 41CM286 and 41CM287 were discov-
ered and documented by LCRA archeologists
during their survey of a portion of the Clear
Springs transmission line right of way (Malof
2005:3). PAI archeologists conducted shovel test
investigations at both sites on July 28, 2005, in
accord with recommendations by LCRA arche-
ologists (Malof 2005:31). A single shovel test was
excavated at each site within the Area of Po-
tential Effects (APE) of the proposed transmis-
sion pole structure. All material was excavated
in 10-cm levels and screened through 1/4-inch-
mesh hardware cloth.
41CM286
Description and Previous Work
The description of 41CM286 is summarized
from data presented by Malof (2005:22). Site
41CM286 is situated along the edge of a large
vacant field at the crest of a steep limestone bluff
overlooking the Guadalupe River Valley. The
field is scheduled for commercial development.
Along the east, the site is bordered by SH 46
(Loop 337). Materials observed and collected at
41CM286 during the LCRA survey were
4John E. Dockall and Douglas K. Boyd
consistent with a prehistoric open campsite
interpretation. Depth of deposits ranged from
80 cm to 30 cm. The LCRA excavated two shovel
tests at this site, one on either side of Struc-
ture 3/2. The shovel tests yielded a modest
amount of lithic artifacts and fire-cracked rocks.
Malof (2005:22) reported that shovel test (ST)
28 was excavated on the south edge of the right
of way as it extends through the site and went
to a depth of 27 cm before encountering limestone
bedrock. Materials recovered were 18 flakes and
6 small fragments of burned limestone. The
second shovel test, ST 29, was excavated to a
depth of 80 cm before encountering limestone
bedrock. A structural change in deposits was
identified at 40 cm. Materials recovered were 92
flakes and more than 40 fragments of burned
limestone. Cultural materials recovered from the
shovel tests, comparable with recorded surface
observations, indicate that the site consists of
random low-density scatters of lithic debris and
fire-fractured rocks.
Shovel Testing
Prewitt and Associates, Inc. (PAI) archeolo-
gists excavated a single shovel test 15 m to the
northwest of pole Structure 3/2. It measured
50x40 cm, and was excavated to a depth of
10 cm. Recovered from this shovel test were 27
chert flakes, along with fragments of shredded
plastic. A number of the flakes also exhibited a
white patina indicative of surface exposure for
some time, and 6 flakes were burned. Limestone
bedrock was encountered at 10 cm below the
present ground surface. Deposits consisted of a
dry silty clay loam directly overlying limestone
bedrock. Deposit depth within the area of the
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Figure 4.1. Map of sites 41CM286 and 41CM287. Modified from Figures 14 and 15 in Malof (2005).
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new pole structure was determined to be only
about 10 cm and mixed with recent material.
Site Assessment and
Recommendations
The PAI test excavation at 41CM286 re-
vealed that the proposed tower location has
little depth of deposits, and the shallow dis-
turbed sediments have no potential to produce
interpretable archeological remains. Thus, it is
recommended that no further archeological
work is needed at the proposed tower location
and that the LCRA may proceed with construc-
tion of the new transmission tower. But previ-
ous shovel testing conducted by LCRA
archeologists suggests that there is limited po-
tential for intact pockets of sediment and up to
80 cm of stratified cultural deposits in other
parts of the site (and within 20 m of the pro-
posed tower location). Therefore, PAI recom-
mends that the remainder of the site should be
considered potentially eligible for listing in the
National Register of Historic Places (National
Register) and for designation as a State Archeo-
logical Landmark (SAL).
41CM287
Description and Previous Work
The site description is summarized from
data presented by Malof (2005:24). Site
41CM287 is at the bottom of the bluff below
41CM286 within deep alluvial soils of an un-
named tributary. Situated to the north of the
site is a series of springs or natural seeps at
the base of the limestone bluff. South of the
transmission line road that leads upslope to
41CM286 is a small but deeply incised creek.
Three discrete burned rock features with mus-
sel shells and lithic materials are located in the
creek at ca. 1.0 m depth (Malof 2005:24, 31).
Each of the three fire-cracked rock features con-
sists of between six and eight fragments of
burned limestone in concentrations less than
50 cm in maximum dimension. No LCRA shovel
tests were excavated at this site because the
excellent visibility within the creek bank pre-
cluded the need for shovel tests.
At the time of the LCRA survey, the final
location of transmission line pole structures had
not been determined, and it was recommended
that shovel testing be used to determine the
nature and depth of cultural deposits, perhaps
followed by additional testing by hand-exca-
vated units if warranted.
Shovel Testing
A single shovel test was excavated at
41CM287 and adjacent to Structure 3/1. The
shovel test was expanded to include an auger
test to sample deposits deeper than was fea-
sible with shovel excavations alone. Shovel test
dimensions were 0.50x0.40 m with a bottom
depth of 1.05 m for the hand-excavated portion.
Additional augering sampled sediments to a
depth of 1.20 m lower (a maximum depth of
2.90 m below the present surface). Auger diam-
eter was 10 cm. Hand excavations and auger
testing were conducted in arbitrary 10-cm lev-
els, and notes were entered on a standard
Shovel Test Record Form. The stratigraphy for
this shovel test consisted of a silty clay loam
with clay content increasing with depth. From
the surface to ca. 80 cm below surface, the de-
posits were a brown to dark brown silty clay
loam; at ca. 80 cm to 1.40 m, sediment color
became dark gray; between 1.40 and 1.50 m, soil
color was a slightly lighter gray with increas-
ing clay and less silt; at ca. 1.50–1.60 m, there
was a definite soil color change to a medium
gray and a notable increase in clay content that
continued to a bottom depth of 2.90 m below the
surface. The bottom of this stratigraphic unit
was not encountered. The upper 40 cm of hand-
excavated deposits presented a highly disturbed
and mixed stratigraphy because of a sprinkler
line, French drain line, installed utilities, and
later landscaping. Cultural material was re-
corded within the upper 40 cm. Artifacts col-
lected from 0 to 10 cm include an early-stage
biface distal fragment, six pieces of chert
debitage, and a single specimen of Rabdotus sp.
Between 20 and 30 cm, two plain whiteware
sherds were found. The two sherds were refit
and display a black, underglaze maker’s mark
on one face. The specimen is very flat and ap-
pears to be a fragment of a plate base. The mark
is a classic British Royal Arms, but its lower
portion is missing, and it cannot be positively
identified. The mark has a circular shield with
a quartered design supported by a standing lion
on the left and a unicorn on the right. On top of
the shield is a crown, and a small lion wearing
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a crown is on top of that. A small portion of the
right side of the lower banner remains and con-
tains the letters: “…ROIT” This is part of the
French phrase “Dieu et Mon Droit,” which
means “God and My Right.” The quartered
shield is a post-1837 design. The Royal Arms
mark was used by many British pottery com-
panies and copied by many foreign companies
(Godden 1991:552). Kovel and Kovel (1986:10–
15) illustrates 81 marks that were variations
of the Royal Arms used by British and Ameri-
can pottery companies. The mark was com-
monly used in the late 1800s and early 1900s.
An isolated mussel shell fragment was ob-
served but not collected between 100 and 110 cm
below the surface. Several damaged specimens
of Rabdotus sp. were also observed between 180
and 190 cm below the surface. Results of shovel
test excavation indicate that in portions of the
site within the APE of the new autotransformer
line pole structure, construction activities as-
sociated with River Enclave Street, utility lines,
drainage, and sprinkler facilities have signifi-
cantly affected the potential for intact archeo-
logical deposits.
A brief inspection of the nearby cutbanks of
the incised creek confirmed the presence of in-
tact buried archeological deposits, but this area
is outside the LCRA right of way and will not
be disturbed by the transmission tower replace-
ments. No shovel tests were excavated adjacent
to the creek.
Site Assessment and
Recommendations
Although several artifacts were observed to
a depth of 40 cm, none were prehistoric. Most of
the materials observed were modern, but two
fragments of glazed porcelain were found
between 20 and 30 cm. The modern cultural
materials consisted of landscape netting, green
shag carpet fiber, and cigarette butts deposited
in extensively mottled silty clay loam. The
combination of mottled soil and modern debris
indicates that the deposits are extensively
disturbed to a depth of 30–40 cm. Although
intact soils began to appear at approximately
40 cm, no other cultural materials were
observed, with the possible exception of one
mussel shell fragment found between 100 and
110 cm. No intact cultural materials were
observed in the hand auger sediments from 100
to 290 cm, but the fine-grained Holocene alluvial
deposits definitely continue below this depth.
Because the excavation for the proposed tower
structure will go to a depth of at least 15 ft, the
full extent of possible cultural deposits has not
been tested. Therefore, PAI recommended that
an archeologist monitor the construction
excavations and examine the sediments from
this location in order to identify and document
any deeply buried cultural deposits that might
be present (Arnn et al. 2005). Because the PAI
investigations were limited to one small area, it
is recommended that additional investigations
would be needed to determine if the remainder
of 41CM287 is eligible for listing in the National
Register and for designation as a SAL.
On April 15, 2006, an LCRA archeologist
monitored the drilling of the hole for the replace-
ment tower, and the results are described by
Malof (2006:8–9). The hole was dug at the same
location as the PAI shovel test, and the drilling
extended to a depth of 460 cm. No prehistoric
artifacts were observed until a depth of 150 cm.
A few burned rocks and chert nodules were
found from 150 to 240 cm, and a concentration
of burned rocks was encountered from 240 to
275 cm. This zone corresponded with a strati-
graphic change as the soils became lighter in
color (reddish brown) and siltier. Sparse arti-
facts were observed from 275 to 350 cm, but
burned rocks were found below 350 cm. A sub-
stantial burned rock zone (50–60 rocks) was
encountered at 395 to 410 cm, and slightly
lesser amounts of burned rocks were encoun-
tered from 410 to 460 cm. A few flakes and
mussel shell fragments were observed from 395
to 460 cm. Based on the cultural remains ob-
served in the transmission tower monitoring
and in the exposed creek cutbanks, Malof
(2006:12) recommended that the prehistoric
remains at 41CM287 are eligible for designa-
tion as a State Archeological Landmark and for
listing in the National Register.
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EXCAVATIONS AT THE
COMAL POWER PLANT SITE, 41CM25
Limited archeological data recovery
investigations were conducted at 41CM25 in
September 2005 as part of the Lower Colorado
River Authority’s (LCRA) Clear Springs Auto-
transformer Project. Archeological work at the
Comal Power Plant site consisted of excavation
of a 2x2m block to mitigate the adverse effects
of construction associated with replacing the
electrical line transmission tower at that
location. While the excavation area is actually
on privately owned lands, it lies within the
LCRA’s easement for the transmission line. The
land is owned by the Larry Peel Company, which
is constructing a new apartment complex
immediately east of the Prewitt and Associates,
Inc. (PAI), excavation area. The PAI excavation
block at 41CM25 is adjacent to LCRA’s trans-
mission tower Structure 1/3, a latticework metal
support structure for transmission power lines
and one of two structures slated for replacement
near the power plant grounds.
SITE SETTING
Site 41CM25 covers a large area, and the
excavation block PAI archeologists dug in 2005
is located about 250 m west of where A. M.
Woolsey excavated burials in 1936. The PAI
excavation area is located about 500 m south of
the main Comal Springs and sits atop a small
knoll about 75 m west of the historic Comal
River millrace (Figures 5.1 and 5.2). The mill-
race is a manmade stream, and the area has
been extensively altered in historic and mod-
ern times (Espey, Huston & Associates, Inc.
1992; also see 41CM25 site file at the Texas
Archeological Research Laboratory). Due to the
meandering of the river, the excavation area is
5John E. Dockall and Douglas K. Boyd
about 230 m from the Comal River in two
places—to the northeast and to the north (at
the point where the river was dammed to di-
vert water into the millrace). The PAI excava-
tion area is sandwiched between the Larry Peel
residential development and the Comal Power
Plant on the south and Landa Park on the north.
Vegetation cover in the immediate vicinity of
the PAI excavations consists of various grasses
and a mix of large trees, primarily oak and pe-
can, but this is not a natural habitat. The grass
and tree-covered landscape of Landa Park is
completely artificial.
The PAI excavations were placed adjacent
to proposed transmission tower Structure 1/3
(Figure 5.3), but the block could not be placed
within the footprint of Structure 1/3 due to
safety concerns. LCRA engineers determined
that a block excavation directly under the ex-
isting tower might make the structure unstable,
so the excavation block was located 2 m south
of the tower.
PREVIOUS ARCHEOLOGICAL
INVESTIGATIONS
The Comal Power Plant site (41CM25) was
initially recorded, described, and tested by A. M.
Woolsey and a crew from the University of Texas
at Austin in 1936. Their work indicated that a
significant portion of the site represented a
prehistoric Native American cemetery. The 1936
field notes describe the site as situated atop a
small knoll about “300 yards south of the Comal
River and 400 yards from the big spring which
is at the head of that river” (Woolsey 1936:1–2).
The land was known as the H. C. Locke Farm
in 1936, but portions of the site had already been
incorporated into land owned by the Public
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Service Company of New Braunfels. Nine sets
of human remains were discovered during
excavations for a sewer line ditch, and a Mr.
Albert Nowotny of New Braunfels acquired some
of the skulls. Additional skeletal material was
also removed during grading activities along the
road, and Woolsey (1936:64) indicates that 14
skeletons were uncovered during this grading.
Artifact collectors had also impacted the site at
various times while digging for artifacts and
probably removed between 30 and 40 more
individuals. Efforts by Woolsey (1936) and others
recovered the fragmentary and partial remains
of 19 individuals. It is possible that as many as
75 individual skeletons had been removed from
the site. Despite the considerable disturbance
and uncontrolled excavations by looters, Woolsey
was able to draw a number of general observa-
tions regarding the burials. Some artifacts were
recovered in situ as grave associations, but other
probable grave items were found in areas where
other burials had been removed. The variety of
these artifacts, which included a boatstone, a
conch shell gorget, shell pendant, and conch
columella beads, suggests a general Archaic age
for many of the graves in this portion of the site.
Cultural materials recovered during salvage
excavations by A. M. Woolsey included 10
projectile points, 5 knives, 3 scrapers or gouges,
7 shell beads, and 1 shell pendant.
A local collector, Roland Penshorn, began
collecting artifacts from the site in the 1930s.
He had amassed a considerable collection by
1989, when archeologists documented his
collection (Bailey and Bousman 1989). Projectile
point types in his collection included many Early
and Middle Archaic and Late Prehistoric styles.
Much of this collection was recovered during
phases of utility line and road construction work
along Fredricksburg Road and Bell Street
(Bailey and Bousman 1989:12; Malof 2005:3).
Mark Denton of THC revisited and docu-
mented 41CM25 in February 1990 (site form
on file at the Texas Archeological Research
Laboratory), and several investigations have
occurred at the site since then. Archeologists
Figure 5.3. Photograph showing location of the existing electrical transmission tower and 2x2m excavation
block at 41CM25. View is to the southwest with the Comal Power Plant in the background and an apartment
building under construction on the left.
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from Espey, Huston & Associates completed a
surface survey of the portion of the site within
the Comal Power Plant in 1989–1990 (Vollinger
et al. 1990). In 1992, Espey, Huston & Associ-
ates (1992, 1993a) conducted survey, construc-
tion monitoring, and testing associated with an
electrical line transmission rebuild across the
site. A residential development project by the
Larry Peel Company initiated additional ar-
cheological studies in 2003. Archeological work
by LCRA and Texas State University included
backhoe trenching, geoarcheological assess-
ment, and site testing (Bousman n.d.; Prikryl
and Malof 2003). The LCRA followed up by con-
ducting data recovery excavations in the resi-
dential development area in October and
November 2005 (report in progress; Dan Prikryl
and Andy Malof, personal communication 2005).
All of these investigations were located west of
the area investigated by PAI in 2005.
When LCRA began its Clear Springs Au-
totransformer Project, LCRA archeologists con-
ducted survey, shovel testing, and mechanical
auger testing at proposed replacement tower
locations all along the transmission line route
in late 2004 and early 2005 (Malof 2005:1).
Three tower structures will be replaced near
the Comal Power Plant and within site 41CM25,
and archeological testing was conducted at
these locations (Malouf 2005:27–30, Appendixes
2 and 3). A geotechnical bore hole, a shovel test,
and an auger test were dug at the location of
the replacement transmission tower for Struc-
ture 1/3, which is the existing four-leg, metal-
frame transmission tower. The geotechnical
bore hole, which was dug about 8 m east of the
existing tower, was not examined for cultural
materials but provided stratigraphic data. It
revealed brown clay alluvium to 13 ft (that
graded from dark brown, to brown, to light
brown) overlying 20 more feet of gravelly brown
clay (Bore Hole 21 in Drash Consulting Engi-
neers, Inc. 2005). LCRA archeologists excavated
Shovel Test 36 about 13 m west of the existing
tower and 17 m south of the chain link fence
between the power plant and Landa Park. This
test was excavated to 65 cm and yielded 44
flakes, 1 lithic tool, and ca. 20 burned rocks from
surface to 60 cm. Auger Test 1 was placed in
the center of the existing transmission tower
and excavated to a depth of 150 cm. It yielded
92 flakes, 22 bones, 2 mussel shells, and ca. 30
burned rocks (3,925 g) from surface to 150 cm.
The cultural materials were most concentrated
from 30 to 100 cm. Recent or historic debris was
noted on the surface around the tower, but much
of it was associated with the residential build-
ing construction in progress to the south. Arti-
ficial fill was noted in the upper 10 cm of Shovel
Test 36 and in the upper 30 cm of Auger Test 1.
Immediately before PAI started the limited
excavations at the proposed Structure 1/3
location, LCRA discovered that the disturbed
upper fill contained asbestos. They immediately
initiated the removal of this hazardous material.
In June 2005, the area was wetted down, and
an LCRA crew hand dug between 6 and 12
inches of soil from inside and around the existing
transmission tower. The asbestos remediation
area was just over 60x60 ft. LCRA archeologists
monitored the excavation of this material and
examined sediment to recover a sample of
prehistoric cultural materials. Historic iron
artifacts and modern debris were common but
were not collected. A total of 23 lithic artifacts
and 14 animal bones were collected during this
asbestos remediation. These artifacts are
associated with the Late Prehistoric component
and are summarized later in this chapter.
WORK ACCOMPLISHED
PAI’s data recovery efforts at 41CM25 began
on September 1 and concluded on September 21,
2005. This work focused on the excavation of four
1x1m units laid out in a 2x2m block designed to
sample the cultural deposits as close as possible
to the actual APE of the proposed replacement
tower. The block was placed immediately south
of the existing transmission tower where
replacement Structure 1/3 will be built.
The 1x1m units were designated as Units
1–4, numbered clockwise beginning with the
southwestern unit. Manual excavations re-
moved ten 10-cm levels within each of the four
1x1m units. Upon completion of Levels 1–10, a
single auger test was placed along the east wall
of Excavation Unit 4, but it was terminated at
Level 15 due to sediment hardness and diffi-
culty in twisting the hand auger. The excava-
tions were then continued in Units 3 and 4 only,
and Levels 11–15 were excavated in each. A to-
tal of 5 m3 of sediments were removed from the
2x2m block by hand excavations and water
screened through 1/4-inch mesh. Thus, the
sample of cultural materials from the alluvial
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deposits is generally comparable to the area that
will be disturbed by digging the hole for the re-
placement transmission tower Structure 1/3.
Although the alluvial deposits continued below
this point, the excavations were terminated af-
ter consultation with LCRA and THC.
All of the excavation levels were recorded
using arbitrary elevations. For reference to the
original excavation data, the elevations of the
levels are as follows:
Level Depth (cm) Elevation
1 0–10 99.90–99.80
2 10–20 99.80–99.70
3 20–30 99.70–99.60
4 30–40 99.60–99.50
5 40–50 99.50–99.40
6 50–60 99.40–99.30
7 60–70 99.30–99.20
8 70–80 99.20–99.10
9 80–90 99.10–99.00
10 90–100 99.00–98.90
11 100–110 98.90–98.80
12 110–120 98.80–98.70
13 120–130 98.70–98.60
14 130–140 98.60–98.50
15 140–150 98.50–98.40
During excavations, a single fire-cracked
rock concentration was encountered and desig-
nated as Feature 1. No charred wood was ob-
served in association with the feature, and no
flotation samples were collected because of the
degree of internal disturbance. A series of four
sediment samples were taken from a column in
the east wall of Excavation Unit 4 at the close
of excavations. Each sample consisted of about
20 cm3 of sediment.
After the PAI field investigations were com-
pleted in September 2005, the 2x2m block was
backfilled. In October 2005, PAI submitted an
interim letter report (Arnn et al. 2005) recom-
mending that this archeological excavation miti-
gated the impacts related to the construction of
a new transmission tower at this location. It
also was recommended that archeological moni-
toring of the construction drilling should be done
at this and other proposed tower locations
across 41CM25. THC concurred with the rec-
ommendations on November 11, 2005, and the
LCRA construction was allowed to proceed. On
February 9, 2006, an LCRA archeologist moni-
tored the construction drilling at proposed tower
locations within 41CM25 (Malof 2006: 4–5). The
drilling at the location of the PAI excavation
block revealed deep sediments, but no cultural
materials were observed below 70 cm. The
deeper sediments became pale at approximately
270 cm, and a white clay with yellow mottling
was encountered at 360 cm. The water table was
encountered in a poorly sorted gravel layer at
410 cm, and the excavation was terminated.
NATURAL AND CULTURAL
STRATIGRAPHY
All deposits excavated at 41CM25 represent
Holocene alluvium within the floodplain of the
Comal River and may mantle older terrace de-
posits. The soils within the project area have
been previously classified as Lewisville Silty
Clay. The Lewisville series consists of a series
of deep and well-drained level to slightly slop-
ing clayey soils on stream terraces (Batte
1984:74–75). Slopes can range from 0 to 3 per-
cent. Lewisville soils can be classified as fine-
silty, mixed thermic Typic Calciustolls (Batte
1984:136). On the southern edge of the site,
along Fredericksburg Road, sediments directly
overlay heavily weathered limestone and are
very shallow. Examination of profiles of this
area, exposed adjacent to driveways by con-
struction activities, reveal that the depth of
unconsolidated sediments varies in response to
the depth of the weathered limestone bedrock.
Undulating bedrock and uneven weathering
have resulted in the creation of pockets or voids
within the limestone where deeper sediments
are present. Sediments also become thicker in
response to changing topography closer to the
Comal River to the west.
During previous auger testing, LCRA arche-
ologists noted deposit depths of 10 ft, and shovel
tests reached a depth of 80 cm at Structure 1/2.
Footing excavations for the replacement struc-
ture are slated to reach approximately 18 ft in
depth. During data recovery, four depositional
or stratigraphic units were delineated, and the
block excavation reached a maximum depth of
150 cm below the surface. The profile of the
north wall of Test Unit 1 shows the stratigraphic
units defined for the block. (Note that the north
wall profile does not match the profile descrip-
tion of the east wall in Appendix A.) The exca-
vations were terminated for trench safety
reasons, and bedrock was never encountered.
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Previous backhoe trenching and geoarchae-
ological investigations by Bousman (n.d.) iden-
tified four stages of deposition observed within
a 127-cm-thick deposit. The earliest stage de-
scribed by Bousman is represented by weath-
ered light gray and yellow clays. The second
stage is represented by brown to red clay loams
with limestone cobbles and carbonate nodules.
A third stage is represented by interbedded
gravels and pale brown to yellow silty loams
and sands. The fourth stage consisted of a thick,
brown clay loam A horizon.
Sites 41CM25 and 41CM167 appear to be
situated on the same broad alluvial terrace of
the Comal River. Geotechnical bore hole data
across this surface indicates that the deposits
below are at least 9 m thick (Drash Consulting
Engineering, Inc. 2005). Although radiometric
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Figure 5.4. Profile of north wall of Excavation Unit 1 at 41CM25.
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dates are not currently available, the deposits
below this terrace surface at the two sites appear
to span most of the Holocene and are correlative
to Bailey and Bousman’s (1989) sedimentary
units designated Stages 3 and 4. Stage 3
deposits, the older of the two, are characterized
by gravel beds interbedded with very pale brown
to yellow silt loams and sands. Some have been
pedogenically altered and display reddish hues,
which Bailey and Bousman (1989:19–21)
suggested represents truncated soils because
their upper boundary tends to be an unconform-
ity. Stage 4 deposits represent the modern
surface soil, which consists of dark clay to clay
loams with moderate to strong blocky structure.
At 41CM25, sediments from the excavation
block was examined to a depth of 160 cm, and
an AC-Ab-Bkb-2Bk soil profile was observed
(see Figure 5.4). The excavation block had been
dug to only 100 cm at the time the geological
profile was described, but the sediments from
100 to 160 cm were described based on hand
auger samples (see Appendix A). The AC hori-
zon is a 16-cm-thick, very dark gray (10YR 3/1)
clay loam. These surface sediments are dis-
turbed and represent a recent fill with a lower
boundary that is abrupt and smooth. The Ab
horizon is 38-cm-thick and consists of a very
dark grayish brown (10YR 3/2) clay loam that
grades to a ca. 71-cm-thick Bkb horizon that
consists of a brown (10YR 5/3) clay with 5 per-
cent soft carbonate nodules. The Bkb horizon
displays moderate fine prismatic peds that
break to moderate medium blocky angular peds.
At 125–160 cm, the sediments consist of a
strong brown (7.5YR 4/4) silty clay loam with
5 percent carbonate nodules. These sediments
appear to represent a truncated soil, a 2Bk ho-
rizon that correlates to Bailey and Bousman’s
(1989) Stage 3 sedimentary unit. The overlying
Ab-Bkb soil correlates to their Stage 4 unit. In
general, these deposits represent fine alluvium,
deposited by overbank flooding, that has been
pedogenically altered.
CULTURAL MATERIALS
RECOVERED
AND DEFINITION OF
COMPONENTS
The materials recovered from excavations
at 41CM25 consist of abundant lithic debitage,
chipped stone tools, fire-cracked rocks, and scat-
tered faunal remains. As summarized in Table
5.1, these remains are assigned to three differ-
ent analysis units that are defined in this sec-
tion (see Appendix B). Because more than
10,000 pieces of unmodified debitage were re-
covered, only a subset of the total debitage as-
semblage was analyzed. All of the debitage from
Excavation Unit 3 was analyzed, and this
sample consisted of 2,643 specimens.
Previous investigations revealed the pres-
ence of significant archeological deposits within
portions of 41CM25, suggesting at least two
distinct concentrations of cultural material
(Prikryl and Malof 2003:370). Based on this, it
was expected that the PAI excavations would
encounter multiple stratified cultural occupa-
tions. The definition of cultural components
within the 150 cm of alluvial deposits at
41CM25 is based primarily on the vertical dis-
tribution of artifacts, particularly lithic debit-
age. Very little charcoal was recovered, and
bones and snails were scarce (see Appendixes
D, E, and F). The high clay content of the de-
posits and the abundance of vertical and angled
shrinkage cracks contributed to poor preserva-
tion of bone and the highly crushed and com-
minuted character of snails. These conditions
were likely a major factor in the disintegration
of charred wood as well. Consequently, no good
samples of datable charcoal were recovered, and
one attempt at radiocarbon dating of bone
failed. A bone fragment from Excavation Unit
4, Level 6, was submitted to Beta Analytic, Inc.,
for radiocarbon dating. Processing recovered
some bone collagen, but it was so degraded that
the assay would not be reliable, and the sample
was not dated. The absence of stratified and
dated organic remains means that the chrono-
logical placement of the analytical units is not
precise and lacks the detail and clarity that
could have been provided by radiocarbon assays.
However, the cultural components that are de-
fined are considered to represent different cul-
tural components that are generally comparable
to those defined for 41CM167 (see Chapter 6).
One of the most surprising aspects of the
cultural materials was the amount of lithic
debitage recovered per level. The best measures
of cultural activities are the frequencies of lithic
debitage and burned rocks per 10-cm level. The
frequencies of these artifact classes, along with
the presence of temporally diagnostic speci-
mens, were used to define the analytical units
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at 41CM25. All four units of the 2x2m block
excavation were excavated through Level 10.
Excavation Units 3 and 4 were continued to
Level 15. To compare the data for the complete
vertical sequence, the numbers of flakes and
total weight (kg) of burned rocks were reduced
to an average for one 10-cm level in one 1x1m
unit. When the data are compared in this man-
ner as in Figure 5.5, the relative frequencies
are easily seen. Based these peaks in the den-
sities of debitage and burned rocks, in conjunc-
tion with temporally diagnostic specimens,
three analysis units were defined as follows:
AU 1 Late Prehistoric Levels 1–5
AU 2 Archaic II Levels 6–7
AU 3 Archaic I Levels 8–15
The three analysis units are considered to
represent different temporal and cultural units,
and from this point on will be considered as
cultural components and the assigned names
Late Prehistoric, Archaic II, and Archaic I will
be used.
The frequencies of flakes and burned rocks
were used to calculate the density of materials,
per cubic meter of excavated fill, for each of the
three analysis units for 41CM25. As summa-
rized in Table 5.2, the density data are useful
for comparing the analysis units. The densities
are noticeably different, and the density of
debitage for the Archaic II component is quite
impressive at 3,584 flakes per m3.
As will be demonstrated later in this chap-
ter, the frequencies and densities of different
material culture categories vary between each
of the three identified cultural components at
41CM25. Certainly there is some degree of mix-
ing of deposits along the arbitrary boundaries
between cultural components, and some verti-
cal movement of materials has undoubtedly
occurred. However, it is likely that behavioral
differences account for much of the observed
differences. The distinction between cultural
components at 41CM25 is not clear as the dis-
tinction between comparable components at
41CM167. These differences probably reflect
more intensive use (e.g., more frequent occupa-
tions and greater numbers of episodes that gen-
erated debris), different types of activities (stone
tool manufacture vs. cooking and heating with
hot rocks), or a combination of both.
Table 5.1. Summary of cultural materials recovered from 41CM25 by analysis unit
Artifact Class Artifact Category Archaic I Archaic II
Late
Prehistoric Total
Chipped stone artifacts Arrow points – 1 3 4
Dart points 3 1 3 7
Bifaces 8 1 8 17
Cobble tools – 1 1 2
Unifaces 3 2 5 9
Utilized flakes 18 12 38 68
Cores 3 2 6 11
Tested cobble 1 –
Ground and battered
stone artifacts
Probable hammerstone – – 1 1
Ceramics Potsherd – – 1 1
Total 35 20 66 121
Chipped stone debris Unmodified debitage 3,002 2,867 4,402 10,271
Analyzed sample of unmodified
debitage*
879 827 937 2,643
Chert shatter 82 61 52 195
Other materials Burned rocks (weight in kg) 9.4 14.7 57.1 81.2
Bones 42 64 32 138
Mussell shells 10 6 5 21
Hematite pebble (unmodified) – – 1 1
*Of the 10,271 pieces of unmodified debitage, only the 2,643 flakes were analyzed.
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A mix of historic and prehistoric materials
were noted within the upper A horizon, indica-
ting that artifact positions within this zone are
disturbed to some degree. The presence of
historic artifacts ceased within the buried A
horizon, and this stratum is associated with a
significant increase in the abundance of
prehistoric cultural material that correlates with
the Late Prehistoric component. The upper
buried B horizon soil corresponds with a peak
in cultural material between 99.50 and 99.10 m
defined as Archaic II. Archaic I is correlated with
the lower portion of the upper B horizon soil,
and it extends down into the lower B horizon
soil. The presence of three buried soil horizons
indicates that this area was a very stable terrace
surface characterized by very slow alluvial
deposition. Within the upper buried calcic B
horizon, numerous in-filled vertical shrinkage
cracks were noted. Cultural materials, primarily
debitage, were observed in some of these cracks.
Carbonate nodules and worm burrow casts were
common within B horizon strata.
It appears that a stratigraphic distinction
can be made between the Late Prehistoric and
Archaic periods. The Late Prehistoric component
Figure 5.5. Vertical distributions of burned rocks and lithic debitage at 41CM25 based on average weight
(kg) of burned rocks and average number of flakes per 10-cm level per 1x1m unit.
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is associated with an upper buried A horizon soil
and both Archaic components are associated
with buried B horizon soils. Previous investi-
gations had documented a similar stratigraphic
sequence in backhoe trenching in other portions
of the site (Prikryl and Malof 2003:367–369). The
strata identified during PAI’s data recovery
excavations correlate to Stages 3 and 4 of Bailey
and Bousman (1989:22–21), which represent
Holocene deposits that exhibit limited
weathering. In some areas, Bailey and Bousman
(1989:21) documented stream erosion and
travertine deposition, but these stratigraphic
aspects were not present within the 2x2m data
recovery block.
Some taphonomic factors have contributed
to the blurring of the stratigraphic distinctions
between cultural components. These include
development and in-filling of vertical shrinkage
cracks, root action, and krotovina (animal bur-
rowing activity). During excavation, a number
of artifacts were observed to be oriented on-edge
or at various angles of repose, and some of them
were obviously situated within shrinkage cracks
filled with washed-in sediments. Prikryl and
Malof (2003:369) observed similar taphonomic
phenomenon in other areas at 41CM25.
Considering all of the factors together (i.e.,
intensity of occupation, stratigraphic mixing, and
bioturbation), it is clear that the contextual
integrity of the excavated material remains is less
than ideal. The three components represent broad
temporal units for gross comparative purposes,
and interpreting the data beyond this level is not
justifiable. A larger excavation sample, with more
temporally diagnostic specimens and radiocarbon
dates, would be needed to support any detailed
finer-resolution analyses.
ARCHAIC I COMPONENT
Extent, Depth, and Chronology
Archaic I component includes all material
recovered from Levels 8 through 15. The depth
of the Archaic I component deposits is from
99.20 to 98.40 cm below datum (80–150 cm be-
low surface). This component is represented by
2 m3 of excavated alluvial deposits. Materials
were recovered from all four excavation units
of the 2x2m block excavation. Diagnostic arti-
facts are an Early Triangular biface, a
Pedernales point, and a drill fashioned from a
reworked Andice point. Cultural materials from
this component were recovered from within the
2Bk and Bkb horizons and the lower portion of
the Ab horizon.
Cultural Materials Recovered
Cultural materials associated with Archaic
I consist of 3,119 chipped stone artifacts, 10
freshwater mussel shell fragments, 42 animal
bone fragments, and 473 (9.4 kg) burned rocks
from nonfeature contexts. The chipped stone
assemblage consists of 3,084 unmodified pieces
of debitage and shatter, 3 cores, 1 tested cobble,
17 utilized flakes, 7 unifaces, 8 bifaces or biface
fragments, and 3 dart points, including one dart
point reworked as a drill.
The two dart points consist of a Pedernales
and one probable Early Triangular (Figure 5.6).
The dart point reworked as a drill is identified
as an Andice point. The Pedernales point is a
proximomedial fragment with a bending frac-
ture at mid-blade. Both shoulders are also
slightly broken. The Early Triangular point is
a proximal fragment with bending fracture and
associated spin-off fractures (Dockall 1997) in-
dicative of breakage during impact. The re-
worked Andice point is a proximal fragment
with an intact stem but broken shoulders and
barbs. The blade has been reworked by pres-
sure flaking, has a diamond cross-section, and
exhibits light polishing wear at the tip from use.
Provenience and metric data for each dart point
specimen is presented in Table 5.3.
The eight recovered bifaces consist of 6 in-
determinate biface fragments and 2 complete
specimens (Figure 5.7 and Table 5.4). One com-
plete specimen is from Excavation Unit 4, Level
15 and is a roughly bipointed ovate biface with
both ends exhibiting a slight alternate bevel
(Figure 5.7a). This specimen is classified as a
knife, and it retains a small amount of calcium
carbonate adhering to one face. An incomplete
but interesting biface was recovered from Ex-
cavation Unit 4, Level 12, and represents a frag-
mentary pressure-flaked preform (Figure 5.7b)
with part of the original ventral surface of the
flake visible on one surface but damaged from
burning. Dorsal flake scar characteristics sug-
gest that the original blank was a biface flake.
One other complete specimen represents an ini-
tially trimmed secondary percussion flake that
still retains some dorsal cortex, the striking
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platform, and remnants of the original flake
ventral surface (Figure 5.7c). The six biface frag-
ments consist of two medial (both burned) frag-
ments, two distal fragments, one proximal
fragment, and one possible basal fragment. Of
these, four fragments may represent portions
of broken dart points.
Two unifaces and 18 utilized flake are in
the Archaic I sample (Table 5.5 and Figure 5.8).
One unifacial implement from Excavation Unit
4, Level 10 (Figure 5.8b), is manufactured on a
thick percussion flake with dorsal and ventral
percussion retouch to create a small beak on
one edge. The second uniface, recovered from
Excavation Unit 3, Level 10, is a side scraper.
It is a proximal flake fragment retaining a por-
tion of the striking platform and exhibits fine
percussion or pressure retouch along one edge
(Figure 5.8c).
The 18 artifacts classified as utilized flakes
represent a series of expedient tools that had
minimal or no secondary retouch prior to use.
The general dearth of formal unifaces or other
flaked tools modified by retouch is probably re-
lated to the variety of tasks or lithic-oriented
behaviors that occurred on this portion of the
site. The abundance of debitage would suggest
that more formal tools would be expected in the
assemblage. Of the 18 utilized flakes, there are
11 whole specimens and 7 broken implements.
One utilized flake is identified as a radial
break tool manufactured from a smashed flake
(Figure 5.8a). Similar implements have been
encountered in some Paleoindian and Early
centimeters
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c
Figure 5.6. Projectile points of Archaic I component at 41CM25. (a) Pedernales; (b) Early Triangular; (c)
Andice point reworked as a drill.
Table 5.3. Provenience and metric data for dart points from the Archaic I component at 41CM25
Point Type Provenience
Maximum
Length
Maximum
Blade
Width
Haft
Length
Neck
Width
Base
Width
Maximum
Thickness
Weight
(g)
Pedernales EU 4, Level 9 49.7 41.3 22.7 27.5 21.4 38.2 16.5
Early
Triangular
EU 4, Level 9 38.2 – – – 35.6 7.4 13.1*
Andice
(reworked
into drill)
EU 3, Level 8 64.9 – 21.4 23.9 22.4 8.5 14.7*
Note: All measurements are in millimeters. EU = Excavation Unit.
*Indicates fragmentary specimen.
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Figure 5.7. Bifaces from the Archaic I component at 41CM25. (a) bipointed biface; (b) small pressure-flaked
preform; (c) ovate biface with remnant cortex.
Table 5.4. Provenience and metric data for bifaces from the Archaic I component at 41CM25
Tool Type Provenience Stage
Maximum
Length
Maximum
Width
Maximum
Thickness
Weight
(g)
Bifacial knife EU 4, Level 15 Finished 97.0 45.8 15.9 74.5
Indeterminate biface
fragment
EU 2, Level 10 Early 56.8* 49.4* 18.1* 59.2*
Indeterminate biface
fragment
EU 1, Level 8 Middle 25.2* 32.6* 10.0* 7.9*
Indeterminate biface EU 4, Level 12 Late 41.6 30.7 4.0 6.6
Indeterminate biface
fragment
EU 2, Level 10 Indeterminate – – – 3.6*
Indeterminate biface
fragment
EU 4, Level 8 Indeterminate 18.9* 10.6* 2.9* 0.2*
Indeterminate biface
fragment
EU 4, Level 9 Indeterminate – – 4.5* 1.6*
Indeterminate biface
fragment
EU 4, Level 9 Indeterminate – – 6.9* 3.3*
Note: All measurements are in millimeters. EU = Excavation Unit.
*Indicates incomplete measurement of fragmentary specimen.
55
Chapter 5: Excavations at the Comal Power Plant Site, 41CM25
centimeters
0 1 2
a
b
c
Figure 5.8. Unifaces and utilized flake from the Archaic I component at 41CM25. (a) utilized flake, radial
break tool with burin tip; (b) unifacial beaked tool; (c) unifacial side scraper.
Table 5.5. Unifaces and utilized flakes from the Archaic I component at 41CM25
Tool Type Provenience
Maximum
Length
Maximum
Width
Maximum
Thickness
Weight
(g)
Uniface; side scraper EU 3, Level 10 41.3 22.2 3.7 2.8
Uniface; beaked tool EU 4, Level 10 59.9 47.4 18.0 50.2
Utilized flake; radial break tool with
burin tip
EU 2, Level 9 24.3 19.6 3.8 2.1
Utilized flake EU 2, Level 9 23.2 19.3 3.2 1.6
Utilized flake EU 2, Level 8 46.6 25.8 3.2 4.7
Utilized flake EU 2, Level 9 39.5 26.6 4.3 4.6
Utilized flake EU 2, Level 10 72.3 34.5 6.9 23.2
Utilized flake EU 2, Level 8 43.5 46.8 17.1 30.8
Utilized flake EU 3, Level 10 28.3 27.5 4.2 3.7
Utilized flake EU 3, Level 11 53.0 37.1 7.0 11.9
Utilized flake EU 3, Level 11 40.0 29.3 5.3 4.8
Utilized flake EU 3, Level 13 31.0 34.6 3.7 3.4
Utilized flake EU 3, Level 9 45.4 15.9 3.7 2.8
Utilized flake EU 3, Level 9 27.1 14.8 2.6 1.2
Utilized flake EU 4, Level 8 42.3 35.6 6.5 12.3
Utilized flake EU 4, Level 8 45.1 50.0 11.6 24.7
Utilized flake EU 4, Level 9 60.7 25.4 5.7 7.9
Utilized flake EU 4, Level 10 48.5 44.8 9.3 22.6
Utilized flake EU 4, Level 12 55.8 34.9 10.9 25.3
Utilized flake EU 4, Level 13 39.6 42.0 10.2 19.9
Note: All measurements are in millimeters. Measurements are provided for whole and broken specimens.
EU = Excavation Unit.
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Archaic lithic assemblages, but they are never
very common (Frison and Bradley 1980:97–98;
Dockall and Pevney 2005:194–197). In most
instances, the use-wear does not appear to have
been intensive enough to suggest breakage
during use, so post-depositional factors are likely
responsible for some or much of the breakage.
Also, because flake fragments can be used as
expedient tools, it is difficult to assess the
behavioral meaning of broken flakes that exhibit
use-wear. Such specimens are treated as
complete tools for interpretive purposes. As with
the radial break tool, some flakes could have
been deliberately broken prior to use.
Use-wear location on utilized flakes and
unifaces provides some clues as to patterns of
tool function during the Archaic I period at
41CM25. Utilized flakes and unifaces from this
component have single locations with use-wear
rather than multiple edges with use-wear. The
most common type of wear observed is charac-
terized by small, bifacially distributed micro-
scars along the edge, indicative of cutting,
followed by small unifacial microscars along the
dorsal or ventral aspect of a lateral edge, in-
dicative of scraping tool motions. Fully 50.0
percent (n = 11) flake tools exhibit bifacial wear
associated with cutting and 40.0 percent (n = 8)
have unifacial scarring attributed to scraping.
One implement (5.0 percent) had a mixed uni-
dentified wear type. Use-wear was not observed
on any points or projections along the edges of
flakes or unifaces, further supporting an infer-
ence of limited cutting and scraping tasks dur-
ing this occupation interval.
Three cores were recovered from contexts
associated with Archaic I. These consist of an
undetermined burned core, a percussion flake
core, a tested cobble (Figure 5.9), and a core
fragment (Table 5.6). A tested cobble from Ex-
cavation Unit 4, Level 10, is a dense coarse
brown chert with stream-worn cortex and some
patchy adhering calcium carbonate. Some cor-
tex along the edge exhibits bruised areas in-
consistent with the rest of the stream-worn
cortex, indicating that the tested cobble had also
been used as a hammerstone. Remaining cores
and core fragments exhibit a chalky or crusty
unstained cortex, indicating that the nodule was
procured or had recently weathered from a lo-
cal source of exposed bedrock. Two cores are
multidirectional, the tested cobble is unidirec-
tional, and the core fragment is indeterminate.
The debitage assemblage recovered from
Archaic I consists of 3,002 specimens. During
laboratory sorting, 82 pieces of shatter were
centimeters
0 1 2
Figure 5.9. Tested cobble from the Archaic I component at 41CM25.
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separated and not analyzed. The analyzed
subsample of debitage from Archaic I consists
of 879 pieces of debitage (33.3 percent) of the
total analyzed debitage sample from 41CM25.
Comprising the debitage subsample from this
component are 158 whole flakes, 337 broken
flakes or identifiable flake fragments, 199 chips,
and 185 additional pieces of shatter. The shatter
category includes burned and unburned angular
chunks and spalls. Only whole flakes or
proximal flakes retaining a sufficiently intact
striking platform were assigned to specific flake
types. The subsample included 206 identifiable
whole flakes and flake fragments. The following
flake types are represented: bending (n = 112,
54.4 percent), bifacial or tool edge retouch
(n = 23, 11.2 percent), Hertzian (n = 60,
29.1 percent), pressure (n = 6, 2.9 percent),
bifacial edge collapse (n = 2, 1.0 percent), core
platform rejuvenation (n = 2, 1.0 percent), and
notching (n = 1, 0.5 percent). This proportion of
flake types indicates that 69.9 percent of the
identified flakes were the result of such activities
as late-stage biface finishing or hafted biface
repair or finishing. The proportion of flaking
debris with cortex also corresponds to the pre-
ponderance of late-stage bifacial debitage. Only
7.2 percent (n = 63) of the debitage has any cortex
present, with 93.0 percent (n = 816) being cortex-
free. Virtually all recorded cortex (n = 56,
90.3 percent) is of a thin white chalky rind typical
of materials procured directly from bedded
outcrops, with the remainder (9.7 percent) of a
stream-worn battered cortex. The proportion of
broken flakes (proximal, medial, distal, chips) is
rather high at 70.5 percent (n = 536) and is
characteristic of flake assemblages produced
during tool manufacture (Kibler and Scott
2000:79) rather than core reduction to produce
flakes. The size distribution of whole flakes also
corresponds to an inference of late-stage biface
finishing or tool manufacture (Figure 5.10). A plot
of flake length and width indicates that the
majority of flakes are between 5 and 20 mm in
size. A loose cluster of flakes in excess of 30 mm
in part corresponds to debris produced during
core reduction to make flakes for expedient tools.
Data on striking platform width and thickness
also supports these interpretations, with most
striking platforms being less than 10 mm in
width and less than 5 mm in thickness. Size grade
data of flake fragments generally parallels metric
data derived from whole flakes, with 84.0 percent
(n = 450) falling within the 0–19 mm range and
only 16.0 percent (n = 86) between 20 and 59 mm.
Figure 5.10 also indicates that there may be a
technological relationship between the debitage
and utilized flakes. Dimensions for these tools
plot at the upper size limits for debitage and it
appears that most larger flakes were used as
expedient flake tools.
Striking platform types for Archaic I reflect
an emphasis on biface finishing and tool manu-
facture. Collapsed and crushed platforms are
most abundant at 33.6 percent (n = 94). Strik-
ing platforms that may be most associated with
flake production from cores include cortical/par-
tial cortical (n = 17), single facet (n = 71), and
peaked (n = 8) forms that have a cumulative
proportion of 34.3 percent. Faceted/ground and
ground platforms represent 7.1 percent (n = 13).
Multifaceted striking platforms comprise
21.4 percent (n = 60) of all identifiable striking
platforms from this component. The abundance
of crushed, collapsed, multifaceted, and ground,
faceted/ground striking platforms seems to in-
dicate an emphasis on tool or biface finishing
rather than flake production for tools. Striking
platform dimensions for Archaic I debitage dem-
onstrate widths primarily between 2 and 8 mm
and a thickness less than 5 mm (Figure 5.11).
This suggests predominance of late-stage manu-
facture or tool rejuvenation debris with less
emphasis on flake production for tool use.
Other materials recovered from Archaic I
consist of 13 miscellaneous land snail shells, 48
Table 5.6. Cores and tested cobble from the Archaic I component at 41CM25
Core Type Provenience
Maximum
Length
Maximum
Width
Maximum
Thickness
Weight
(g)
Multidirectional EU 4, Level 10 108.7 85.4 35.8 294.2
Multidirectional EU 4, Level 13 49.2 43.3 18.0 40.6
Core fragment EU 3, Level 11 91.5 59.1 28.0 147.3
Tested cobble EU 4, Level 10 135.1 77.2 43.7 555.5
Note: All measurements are in millimeters. EU = Excavation Unit.
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pieces of fragmentary animal bone (see
Appendix D), and 10 fragments of mussel shell.
The majority of the faunal remains are small,
lacking diagnostic landmarks, and preclude
identification to a specific taxon with the ex-
ception of one deer element. Scattered burned
rocks associated with this component numbered
473 and weighed 9.4 kg.
ARCHAIC II COMPONENT
Extent, Depth, and Chronology
Archaic II component includes all material
in Levels 6 and 7. Artifacts of this component
were recovered from the approximately lower
half of the Ab horizon. Diagnostic artifacts
include a single Montell point. A possible Perdiz
point fragment was also recovered but is
considered to be out of context and was probably
moved downward by natural processes (e.g.,
vertical shrinkage cracks). Both artifacts were
recovered from Level 6.
Cultural Materials Recovered
The cultural materials recovered from Ar-
chaic II consist of 2,948 flaked stone artifacts,
64 pieces of animal bone, 13 snail shells, 6 frag-
ments of mussel shell, and 293 pieces (14.7 kg)
of burned rock. The chipped stone assemblage
consists of 2,867 pieces of debitage, 61 pieces of
lithic shatter, 2 cores, 2 unifaces, 12 utilized
flakes, 1 cobble tool, 1 biface, 1 broken Montell
dart point, and 1 Perdiz arrow point fragment.
There were two fragmentary projectile
points recovered (Figure 5.12). The broken
Montell point was recovered from Level 6
Figure 5.10. Scatterplot of maximum length and maximum width of complete flakes from the Archaic I
component at 41CM25.
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Figure 5.12. Projectile points and biface from the Archaic II component at 41CM25. (a) Montell; (b) Perdiz;
(c) ovate biface.
Figure 5.11. Scatterplot of striking platform maximum width and maximum thickness for complete flakes
from the Archaic I component at 41CM25.
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(99.32 m) of Excavation Unit 4 and is a
proximomedial fragment with an intact haft
element (Figure 5.12a). Barbs or shoulders are
broken and the tip is broken in a transverse
bending fracture. Cause of breakage is
indeterminate but the broken barbs may indicate
breakage from use impact. Raw material is a fine-
grained light gray-tan chert with excellent
fracture properties and has not been heat treated.
The possible fragmentary Perdiz point is
represented by a lateral fragment with an intact
barb and portion of the stem and blade (Figure
5.12b). The specimen was recovered from
Excavation Unit 3, Level 6 (99.40–99.30 m). This
fragment exhibits unifacial flaking. It may have
been broken in manufacture since the fragment
has an oblique fracture across the blade toward
the base. Dimensions for both projectile points
are provided in Table 5.7.
A single ovate biface was recovered from
Excavation Unit 1, Level 7 (Figure 5.12c). This
biface is manufactured from an opaque tan
chert with white flecks and a chalky thin cor-
tex on one surface, suggesting it was manufac-
tured from a large cortical flake. The biface has
a straight basal edge and convex lateral edges.
One face is almost entirely flaked but still ex-
hibits remnants of the original flake blank, and
the other surface retains cortex. The cortex is
only slightly weathered, suggesting that the
flake was procured near the original raw mate-
rial source. The specimen is classified as a
middle- to late-stage biface and may have been
discarded in manufacture. A C-shaped flake scar
is present along one lateral edge at the distal
end, and it represents an edge collapse during
thinning and shaping. This biface is lenticular
in cross-section. Dimensions of this specimen
are: length 88.9 mm, width 56.7 mm, thickness
14.2 mm, basal width 39.4 mm, basal thickness
10.8 mm, and weight 69.2 g.
One bifacially flaked cobble tool (Figure
5.13a) was recovered from Excavation Unit 1,
Level 7 (99.30–99.20 m). This specimen exhib-
its percussion flaking along much of two cobble
edges to create a roughly ovate shape with one
end of the cobble unmodified. The raw material
is a fine-grained brown chert with stream-worn
cortex. Although it looks like it would have func-
tioned well as a hand-held chopper, no use-wear
was observed on the specimen, so its function is
not certain, and it may only be a partially re-
duced core. Lateral edges of the artifact are quite
sinuous and have not been refined by further
percussion flaking as might be expected if it were
designed to function as a formal chopping tool.
Dimensions of this specimen are: maximum
length 117.9 mm; maximum width 93.4 mm;
maximum thickness 55.5 mm; weight 535.7 g.
Two unifaces were recovered from the Ar-
chaic II component (Figure 5.14). The first speci-
men, from Excavation Unit 4, Level 6, is
classified as a uniface with a graver tip (Figure
5.14a). It is manufactured from a cortical per-
cussion flake of gray chert. The cortex is chalky
and unweathered, and the chert is comparable
to materials associated with the Edwards For-
mation. Modification consists of light percus-
sion retouch along one edge of the flake. No
other edges of the tool are modified. The second
specimen was recovered from Excavation Unit
4, Level 7, and is classified as uniface with a
spokeshave or notched flake on a cortical per-
cussion flake (Figure 5.14b). One lateral edge
exhibits direct percussion retouch from the dor-
sal surface to create the notch. The dorsal sur-
face cortex is thin and chalky and probably
represents lithic material procured from the
surface of a weathered primary outcrop rather
than from secondary gravel sources. The dor-
sal surface also exhibits starch fractures and
lichens adhering on the cortex.
Table 5.7. Provenience and metric data for projectile points from the Archaic II component at
41CM25
Point Type Provenience
Maximum
Length
Maximum
Blade Width
Haft
Length
Neck
Width
Base
Width
Maximum
Thickness
Weight
(g)
Montell EU 4, Level 6 – 33.6 13.6 24.0 27.8 7.9 10.3*
Perdiz
fragment
EU 3, Level 6 – – – – – 2.8 0.3*
Note: All measurements are in millimeters. EU = Excavation Unit.
*Indicates fragmentary specimen.
61
Chapter 5: Excavations at the Comal Power Plant Site, 41CM25
There are 12 utilized flakes that exhibit no
deliberate modification except for use-wear. Of
these, 8 are incomplete flakes broken in a bend-
ing fracture, and 4 are complete flakes. One flake
tool recovered from Excavation Unit 2, Level 6
(99.40–99.30 m) has a small burin spall removed
from a lateral edge. The obtuse edge created by
removal of the burin spall exhibits use-wear that
appears to be from scraping or incising a hard
material such as bone or wood. Use-wear on
another tool from Excavation Unit 3, Level 6
(99.40–99.30 m) exhibits a bright bifacial gloss
and oblique/horizontal striations that indicate
that the implement was used in cutting. Wear
characteristics are comparable to wear patterns
observed on a number of flake tools from Hinds
Cave interpreted as hafted or unhafted knives
used to cut tough fibrous succulents such as
agave, sotol, and lechuguilla (Shafer and
Holloway 1979:398). Wear patterns on other
utilized flakes were not as diagnostic regarding
the materials being worked, and they exhibit
an array of wear types diagnostic of cutting and
scraping. Table 5.8 provides summary metric
data for Archaic II unifaces and utilized flakes.
Dorsal flake scar patterns on the 14 uti-
lized flakes and unifaces from the Archaic II
component indicate that flake blanks for
unifaces and utilized flakes were removed from
specific types of cores: 4 are unidirectional, 2
are bidirectional, 2 are multidirectional, 2 are
radial, and 1 is fully cortical. Three fragmen-
tary specimens are classified as indeterminate
in dorsal scar pattern.
a
b
ccentimeters
0 1 2
Figure 5.13. Cobble tool and cores from the Archaic II component at 41CM25. (a) cobble tool; (b) core with
radial flaking; (c) unidirectional core.
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There were two cores recovered as part of
the Archaic II lithic assemblage (Figure 5.13b
and Figure 5.13c). Both are considered ex-
hausted cores. A radially flaked bifacial core was
recovered from Excavation Unit 4, Level 7
(99.30–99.20 m) and is roughly circular in shape
Figure 5.14. Unifaces from the Archaic II component at 41CM25. (a) uniface with graver tip; (b) unifacial
spokeshave.
centimeters
0 1 2
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Table 5.8. Unifaces and utilized flakes from the Archaic II component at 41CM25
Tool Type Provenience
Maximum
Length
Maximum
Width
Maximum
Thickness
Weight
(g)
Uniface, spokeshave EU 4, Level 7 52.2 64.9 7.7 23.6
Uniface with graver tip EU 4, Level 6 63.1 55.9 21.4 42.5
Utilized flake, burin EU 2, Level 6 35.0 43.2 8.0 11.5
Utilized flake EU 1, Level 6 56.6 51.4 5.0 17.0
Utilized flake EU 2, Level 6 40.5 38.0 8.8 12.5
Utilized flake EU 2, Level 7 76.8 59.6 7.6 26.0
Utilized flake EU 3, Level 7 57.8 45.8 5.8 14.6
Utilized flake EU 3, Level 6 40.3 30.0 4.8 8.0
Utilized flake EU 3, Level 6 39.6 30.7 3.8 6.4
Utilized flake EU 3, Level 6 71.0 48.6 5.6 19.4
Utilized flake EU 3, Level 7 57.4 35.7 15.2 27.3
Utilized flake EU 3, Level 7 40.6 34.7 4.6 6.0
Utilized flake EU 3, Level 7 35.0 31.6 6.2 6.9
Utilized flake EU 4, Level 7 40.7 36.7 6.4 8.0
Note: All measurements are in millimeters. Measurements are provided for whole and broken specimens.
EU = Excavation Unit.
and biconvex in cross-section. A small remnant
of chalky cortex is present along one edge of the
core. One surface of the core appears to have
served as the flake removal surface and the other
core face served as the striking platform. Flakes
removed from this core would have had a mul-
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tidirectional or radial/centripetal flake scar pat-
tern on the dorsal surface. Dimensions of this
specimen are: maximum length 66.0 mm; maxi-
mum width 61.6 mm; maximum thickness
23.6 mm; weight 93.4 g. A second core recovered
from Excavation Unit 3, Level 6 (99.40–99.30 m)
has been burned but is a very fine-grained brown
banded chert with a remnant of a thin white
chalky cortex visible on one face (see Figure
5.13c). This material type is represented in the
collection from 41CM25 by only this core. The
specimen has one single faceted striking platform.
Flake removals from this platform have been con-
ducted with direct hardhammer percussion. Step
fractures, crushing, and hinge terminations along
the platform are technological reasons for its dis-
card. Dimensions for this specimen are: maxi-
mum length 49.7 mm; maximum width 48.8 mm;
maximum thickness 35.6 mm; weight 131.5 g.
The Archaic II debitage assemblage from
41CM25 consists of 2,867 pieces of debitage and
represents 27.9 percent of all recovered debitage
from this site. Debitage density per cubic meter
for the Archaic II deposits is 3,584. A subsample
of 827 pieces of debitage from the Archaic II
component was selected for analysis and repre-
sents 28.9 percent of the recovered debitage
from this component. The analyzed subsample
consists of 116 whole flakes, 335 identifiable
flake fragments, 273 chips, and 103 pieces of
shatter. The shatter category included both
burned and unburned angular chunks, spalls,
and other pieces that could not be assigned to
specific debitage categories or flake types. The
pieces of shatter were identified and analyzed
only for size grade, type of burning, and raw
material characteristics.
The subsample included 204 identifiable
whole flakes and flake fragments. The follow-
ing flake types are represented among the 204
identified flakes: bending (n = 124, 60.8 per-
cent), bifacial or tool edge retouch (n = 36,
17.7 percent), Hertzian (n = 34, 16.7 percent),
pressure (n = 8, 3.9 percent), and core platform
rejuvenation (n = 2, 1.0 percent). As with the
Archaic I component, Archaic II debitage that
can be attributed broadly to manufacture or fin-
ishing of bifacial artifacts or the production of
flakes from bifacial cores utilizing a softhammer
percussion technique represents 82.4 percent
(bending, bifacial retouch, and pressure flakes
combined) of the total subsample of identified
flakes. The proportion of debris without any
type of exterior cortex is 95.8 percent (n = 792),
which is fully indicative of late-stage manufac-
ture. In conjunction with the variety of flake
types identified, cortex data is in accord with a
predominance of bifacial technology during
Archaic II times. Maximum length and width
data of all complete flakes demonstrates a simi-
lar pattern of debitage size variation and pre-
dominance of smaller debris similar to what was
observed for Archaic I (Figure 5.15). A similar
pattern is also observed in the dimensions of
unifacial tools and utilized flakes in which the
sizes of these implements are at the upper size
limit for debitage from the Archaic II compo-
nent. This pattern indicates that the utilized
flakes and unifaces recovered from this compo-
nent appears to be a technological product of at
least part of the flaking process.
All cortex observed on Archaic II chert has
a thin, white chalky character, indicating pro-
curement of material directly from geological
exposures or only recently weathered from such
exposures. The proportion of broken flakes
(proximal, medial, distal, chips) is rather high
at 73.5 percent and is characteristic of flake as-
semblages produced during tool manufacture
(Kibler and Scott 2000:79) rather than core re-
duction to produce flakes. This pattern is virtu-
ally identical to that observed for the Archaic I
component discussed above. Size grade data for
broken flakes and chips corresponds to the pat-
tern of late-stage biface manufacture and bifa-
cial core reduction with 81.4 percent (n = 494)
of all 608 fragments and chips ranging in size
between 0 and 19 mm and 18.6 percent (n = 113)
between 20 and 59 mm in maximum size.
Striking platform types for the Archaic II
component reflect an emphasis on biface fin-
ishing and tool manufacture. Collapsed and
crushed platforms are most abundant at
33.0 percent (n = 76). Striking platforms that
may be most associated with flake production
from cores include cortical/partial cortical
(n = 15), single facet (n = 64), and peaked forms
(n = 4) that have a cumulative proportion of
36.1 percent. Faceted/ground (n = 12) and
ground platforms (n = 9) represent 9.1 percent.
Multifaceted striking platforms comprise
20.0 percent (n = 46) of all identifiable striking
platforms. Flakes and proximal fragments that
represent collapse of a bifacial edge represent
1.7 percent (n = 4). The abundance of crushed,
collapsed, multifaceted, and ground, faceted/
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ground striking platforms seems to denote a
continuing emphasis on tool or biface finishing.
Striking platform dimensions also demonstrate
the predominance of small-size debris within
the flake assemblage (Figure 5.16).
LATE PREHISTORIC
COMPONENT
Extent, Depth, and Chronology
The Late Prehistoric component includes all
materials from Levels 1 through Level 5. Arti-
facts attributed to this component were recov-
ered within the AC and upper portion of the Ab
horizons. Diagnostic artifacts are Perdiz points
in Levels 3 and 5 and a ceramic sherd in Level
3. A probable Marcos dart point preform was
recovered from Level 3 and two untyped dart
Figure 5.15. Scatterplot of maximum length and maximum width for complete flakes from the Archaic II
component at 41CM25.
points were recovered from Levels 2 and 4.
These probably represent collection and reuse
of older Archaic materials during the Late Pre-
historic. Although no charcoal was recovered
from this horizon, a single fragment of deer-
sized long bone from Excavation Unit 4, Level
6 (99.40–99.30 m) was submitted for AMS ra-
diocarbon age determination. The sample
yielded a small amount of separable collagen,
but it was too degraded and contained organic
root fragments that could not be separated. The
attempt to date this specimen was aborted.
Cultural Materials Recovered
Materials recovered from the Late Prehis-
toric component in the PAI excavation block
consist of 4,518 chipped stone artifacts, 1
probable hammerstone, 1 ceramic sherd, 1
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unmodified hematite pebble, 32 fragments of
animal bone, 5 fragments of mussel shell, and
697 fragments (57.1 kg) of burned rock. The
chipped stone assemblage consists of 4,402 pieces
of debitage, 52 pieces of shatter, 6 cores, 5
unifaces, 38 utilized flakes, 1 cobble tool, 8 bifaces
or biface fragments, 3 arrow points, and 3 dart
points. Most of the burned rocks are scattered
throughout the deposits in nonfeature contexts
(41.6 kg), but a significant amount of the burned
rocks (15.5 kg) are associated with Feature 1.
The projectile points recovered from the
Late Prehistoric component include one nearly
complete Perdiz point, a Perdiz stem fragment,
an untyped arrow point fragment, a Marcos dart
point preform, a lateral fragment of an uniden-
tified dart point, and a distal fragment of an-
other unidentified dart point (Table 5.9 and
Figure 5.17). The relatively complete Perdiz
point was recovered from Excavation Unit 1,
Level 3, but it was broken during excavation
and is reconstructed from two fragments (Fig-
ure 5.17a). This reconstructed specimen is miss-
ing the tips of both barbs and a wedge-shaped
portion of the blade. Its stem has a rounded or
convex basal edge, and the blade and base are
fully bifacially flaked with some fine serration
along one blade edge. A Perdiz stem fragment
Figure 5.16. Scatterplot of striking platform maximum width and maximum thickness of flakes from the
Archaic II component at 41CM25.
was recovered in Excavation Unit 3, Level 5,
and it was found near the base of Feature 1
(Figure 5.17b). The stem, which is bifacially
flaked with a pointed basal edge, was broken
in a bending fracture. This point appears to
have some degree of discoloration due to heat
exposure. The second specimen recovered from
Excavation Unit 3, Level 5, is an untyped ar-
row point shoulder and barb fragment that also
was broken in a bending fracture. This speci-
men resembles a Perdiz point, but cannot be
assigned to this type with confidence.
The Marcos point obtained from Excavation
Unit 2, Level 3, is an unfinished preform with
a significant portion of one edge missing due to
platform collapse during manufacture (Figure
5.17c). The preform appears broken distally in
a bending fracture that has subsequently
patinated. Some patina is also present on the
basal edge and one lateral edge. One barb is
also missing. No pressure flaking of the edges
is visible. The second dart point fragment, re-
covered from Excavation Unit 1, Level 2, is also
considered to be a broken preform of an
untypeable dart point (Figure 5.17d). Percus-
sion flaking is apparent, but the edges had not
yet been refined by pressure flaking. The stem
is expanding with a convex basal edge, and
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shoulders may have been barbed. The fragment
displays a distal bending fracture and a longi-
tudinal fracture that split the point into two
pieces. An additional distal fragment of a dart
point was found in Excavation Unit 4, Level 4.
It displays an impact fracture.
Some or all of these dart points may be
out of stratigraphic context. All of them were
found in or above levels that yielded Perdiz
points. Thus, it is likely that some of these
points were picked up from older sites by Late
Prehistoric knappers looking for raw mate-
rial. There is no indication, however, that any
of these specimens were flaked or utilized af-
ter their initial manufacture.
Eight bifaces and biface fragments were
recovered from the Late Prehistoric component
at 41CM25 (Table 5.10 and Figure 5.18). Only
centimeters
0 1 2
a
b
c
d
Figure 5.17. Projectile points from the Late Prehistoric component at 41CM25. (a) Perdiz; (b) Perdiz stem
fragment; (c) Marcos preform; (d) untyped dart point fragment.
Table 5.10. Provenience and metric data for bifaces from the Late Prehistoric component at
41CM25
Tool Type Provenience Stage
Maximum
Length
Maximum
Width
Maximum
Thickness
Weight
(g)
Indeterminate biface EU 2, Level 4 Early 62.83 84.27 14.62 99.70*
Indeterminate biface EU 4, Level 4 Early 9.01 19.20 4.30 0.7*
Indeterminate biface EU 4, Level 5 Early 118.94 65.10 34.00 267.7
Indeterminate biface EU 2, Level 3 Middle – – 14.24 75.8*
Indeterminate biface EU 1, Level 1 Late 53.17 45.50 11.07 32.8*
Knife EU 3, Level 3 Finished 84.17 46.86 90.40 35.7*
Indeterminate biface EU 4, Level 2 Indeterminate – – 4.66 2.3*
Indeterminate biface EU 4, Level 2 Indeterminate – – 4.00 1.3*
Note: All measurements are in millimeters. EU = Excavation Unit.
*Indicates fragmentary specimen.
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one biface is complete, and the others exhibit a
variety of fracture types. Seven specimens are
classified as indeterminate bifaces in various
stages of manufacture, while one is a knife. The
one complete biface (recovered from Excavation
Unit 4, Level 5) is an early-stage percussion
biface with patina on a naturally weathered
fracture face on the proximal end (Figure 5.18a).
The fracture face suggests that the material may
have been procured from exposed ledge material.
Fracture types represented in the seven
broken bifaces consist of one perverse fracture,
four bending fractures, and two thermal
fractures. The most likely cause of most biface
breakage is manufacture breaks, but it is
possible that some of the bending fractures
centimeters
0 1 2
a
b
c
Figure 5.18. Bifaces from the Late Prehistoric component at 41CM25. (a) complete early-stage biface; (b)
early-stage proximal fragment with bending fracture; (c) biface wedge segment.
69
Chapter 5: Excavations at the Comal Power Plant Site, 41CM25
represent breakage during use. One wedge-
shaped fragment with a perverse fracture
(Excavation Unit 3, Level 3) may indicate the
bifaces or biface fragments were deliberately
smashed to further recycle them (Figure 5.18c).
The result would be the production of angular
biface fragments with sturdy obtuse angles that
would be useful for hard scraping tasks.
The Late Prehistoric component had a
greater abundance of utilized flakes and unifaces
than either of the Archaic components, as well
as a greater density of these implements per
cubic meter. A total of 38 utilized flakes and 5
unifaces were recovered (Table 5.11). The
unifaces consist of 2 indeterminate unifaces, 1
knife, 1 perforator, and 1 radial break tool (Fig-
ure 5.19). The utilized flakes consist of 15 whole
flakes and 23 flake fragments. The selection of
particular flake blanks for uniface manufacture
and use as expedient flake tools was apparent
in many cases. Excluding the specimens of inde-
terminate flake types, the identified flake types
for the unifaces and utilized flakes are 3 bidirec-
tional, 1 primary cortex flake, 12 multidirectional
flakes, 2 radial/centripetal, and 6 unidirectional
flakes. Of those unifaces and utilized flakes that
could be classified by dorsal scar pattern, 14 were
removed from radial or multidirectional cores,
and 9 were removed from unidirectional and bi-
directional cores. No utilized flakes exhibited
use-wear along edge points or projections that
would indicate drilling and piercing tasks. Bifa-
cial edge wear produced during cutting tasks is
represented on 50 percent (n = 19) of utilized
flake tool edges, while unifacial microscarring
and edge rounding produced during scraping
tasks were observed on 18.4 percent (n = 7) of
all utilized flakes. There are only two utilized
flakes with more than one type of wear or more
than one utilized edge. Unpatterned edge dam-
age that could have been produced through ei-
ther light cutting, scraping, or other tool motions
was observed on 5 of the utilized flakes. Of the
five unifacial tools, 3 exhibited unifacial edge
damage characteristic of scraping, and 2 had
unpatterned edge damage.
A single cobble tool was recovered from Ex-
cavation Unit 3, Level 3 (99.70–99.60 m). The
implement was manufactured from a stream-
worn cobble of fossiliferous brown chert (Fig-
ure 5.20a). Dimensions for this artifact are:
maximum length 104.98 mm; maximum width
78.12 mm; maximum thickness 41.82 mm;
weight 388.6 g. Use-wear along portions of the
tool’s edge consists of crushing, step fractures,
and light battering. This cobble tool may have
functioned as a chopper.
Six cores are in the Late Prehistoric assem-
blage (Table 5.12 and Figure 5.20b and c). Core
platform and flake removal pattern variability
indicates that flake production and reduction
strategies were more variable during the Late
Prehistoric than during the Archaic. The higher
number of discarded cores from this component
also stresses the difference in core reduction
strategies as compared to earlier components.
All cores are considered to be general percus-
sion cores, but they differ in the strategy of flake
removal and the types of flakes removed from
them. Exterior cortex was variable, with two
cores that had no cortex, three with stream-
worn cortex, and one with a white chalky cor-
tex. The specimen with chalky cortex also has
slight exterior staining, indicating that it was
procured from a secondary weathered surface
context rather than directly from a bedrock ex-
posure. Flake removal patterns consist of two
indeterminate, two multidirectional, one radial/
centripetal, and one unidirectional. No evidence
of specialized platform preparation or core sur-
face preparation was observed.
Debitage from the Late Prehistoric
component consists of 4,402 pieces, with a
density of 2,201 pieces per cubic meter. Before
analysis, 52 pieces of angular shatter were
removed and not analyzed. Following the
artifact cataloging, a subsample of debitage from
this component was selected for analysis. The
sample consists of 937 pieces, or 21.3 percent of
the Late Prehistoric flake assemblage. This
centimeters
0 1 2
Figure 5.19. Uniface on a proximal blade segment
from the Late Prehistoric component at 41CM25.
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Table 5.11. Unifaces and utilized flakes from the Late Prehistoric component at 41CM25
Tool Type Provenience
Maximim
Length
Maximum
Width
Maximum
Thickness
Weight
(g)
Uniface EU 1, Level 4 48.3 31.8 7.7 10.7*
Uniface EU 3, Level 3 42.7 34.4 8.3 13.3*
Unifacial knife EU 4, Level 4 62.8 61.9 23.4 99.5*
Unifacial perforator EU 4, Level 5 56.9 57.5 15.8 34.8
Uniface, radial break tool EU 4, Level 2 28.1 35.3 7.4 7.8*
Utilized flake EU 1, Level 4 73.5 43.8 6.5 20.0
Utilized flake EU 1, Level 2 41.9 36.2 11.5 15.8
Utilized flake EU 1, Level 2 45.1 19.4 4.2 3.5
Utilized flake EU 1, Level 2 38.8 30.8 7.9 8.8*
Utilized flake EU 1, Level 2 46.4 39.0 11.9 16.7*
Utilized flake EU 1, Level 4 31.9 29.2 3.7 3.5*
Utilized flake EU 1, Level 4 28.4 30.5 6.6 5.3*
Utilized flake EU 1, Level 4 39.80 33.4 9.5 10.1*
Utilized flake EU 1, Level 5 56.55 34.2 16.2 32.0*
Utilized flake EU 1, Level 2 41.80 30.7 6.1 8.2*
Utilized flake EU 2, Level 5 48.48 41.2 4.5 11.1
Utilized flake EU 2, Level 3 42.45 28.3 7.7 10.7*
Utilized flake EU 2, Level 3 41.90 31.4 5.7 7.5*
Utilized flake EU 2, Level 3 76.30 47.7 5.0 20.9
Utilized flake EU 2, Level 3 59.84 51.8 7.2 17.2
Utilized flake EU 2, Level 3 81.49 63.2 10.1 38.1
Utilized flake EU 2, Level 5 37.44 41.2 14.8 20.0
Utilized flake EU 2, Level 5 44.9 36.2 6.9 8.7*
Utilized flake EU 2, Level 5 83.4 37.5 16.8 50.8
Utilized flake EU 2, Level 3 37.7 35.4 11.2 14.3*
Utilized flake EU 2, Level 5 68.7 36.6 3.8 13.2
Utilized flake EU 2, Level 5 53.87 33.6 4.9 8.4
Utilized flake EU 2, Level 4 45.03 32.8 6.4 11.0
Utilized flake EU 2, Level 2 27.69 27.3 5.0 4.0*
Utilized flake EU 2, Level 1 47.9 47.8 13.8 27.2*
Utilized flake EU 2, Level 2 36.5 40.5 4.4 6.6*
Utilized flake EU 3, Level 5 54.5 31.4 4.7 8.6
Utilized flake EU 3, Level 1 26.0 42.7 5.3 7.7*
Utilized flake EU 3, Level 3 38.2 25.3 5.4 5.0*
Utilized flake EU 3, Level 4 40.3 31.0 7.4 9.5*
Utilized flake EU 3, Level 5 43.5 28.9 7.4 8.5*
Utilized flake EU 3, Level 4 26.6 32.9 5.4 4.7*
Utilized flake EU 4, Level 4 69.0 45.4 13.6 44.0*
Utilized flake EU 4, Level 2 42.0 37.2 12.2 20.1*
Utilized flake EU 4, Level 3 29.7 30.0 5.6 5.7*
Utilized flake EU 4, Level 4 65.3 28.7 17.0 26.6
Utilized flake EU 4, Level 5 49.0 31.3 8.5 14.4
Utilized flake EU 4, Level 2 27.1 23.1 5.2 3.6*
Note: All measurements are in millimeters. Measurements are provided for whole and broken specimens.
EU = Excavation Unit.
*Indicates fragmentary specimen.
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Table 5.12. Cores from the Late Prehistoric component at 41CM25
Core Type Provenience
Maximum
Length
Maximum
Width
Maximum
Thickness
Weight
(g)
Percussion flake EU 1, Level 5 41.9 34.1 16.1 22.8
Percussion flake EU 2, Level 2 94.7 71.7 60.6 340.3
Percussion blade EU 2, Level 5 107.3 46.4 67.5 390.0
Percussion flake EU 3, Level 1 68.1 54.4 23.5 69.9
Percussion flake EU 4, Level 2 64.8 41.6 15.9 51.5
Percussion flake EU 4, Level 5 91.6 64.9 32.6 146.7
Note: All measurements are in millimeters. EU = Excavation Unit.
a
b
c
centimeters
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Figure 5.20. Cobble tool and cores from the Late Pre-
historic component at 41CM25. (a) cobble tool; (b)
multidirectional core; (c) unidirectional blade core.
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sample consists of 148 whole flakes, 381
identifiable flake fragments, 207 chips, and 201
pieces of additional shatter. Shatter includes both
burned and unburned angular chunks, spalls,
and other pieces that could not be identified to
specific debris categories. The full attribute
analysis was not performed on shatter, and only
size grade and type of burning were recorded.
There are 223 whole flakes and proximal
flake fragments with the following flake types
represented: bending (n = 136, 61.0 percent),
biface/tool edge retouch (n = 43, 19.3 percent),
Hertzian (n = 23, 10.3 percent), pressure (n = 16,
7.2 percent), core platform rejuvenation (n = 3,
1.4 percent), and notching (n = 4, 0.9 percent).
Debitage that can be attributed to a softhammer
technique (bending flakes, bifacial retouch, and
pressure flakes) represents 88.34 percent of the
total subsample of identified flakes. When the
inferred reduction trajectory for identifiable
flakes is considered, then 9.0 percent (n = 17)
represent a flake trajectory, 3.7 percent (n = 7)
a blade trajectory, 74.2 percent (n = 141) a biface
trajectory, 9.5 percent (n = 18) a tool edging/
shaping trajectory, and 3.7 percent (n = 7) a core
platform and surface maintenance trajectory.
The proportion of the total subsample without
cortex is 93.4 percent (n = 875). Secondary flakes
represent 4.4 percent (n = 42) and primary
flakes only 2.1 percent (n = 20). The scarcity of
cortical debris relative to the abundance of flakes
indicates that biface manufacture and tool fin-
ishing were primary activities. It appears that
much of the raw material was brought to this
portion of the site in an already reduced state,
probably as bifacial cores or middle- to late-stage
bifaces. A comparison of debitage sizes with
uniface and utilized flake sizes indicates that
these tools are as large or larger than all of the
bigger unmodified flakes (Figure 5.21). Size
grade data for broken flakes and chips corre-
spond with a pattern of late-stage biface manu-
facture and core reduction, with 83.2 percent
(n = 489) being between 0 and 19 mm in size and
16.8 percent (n = 95) being greater than 20 mm
in maximum dimension.
Striking platform technology and size data
support the technological interpretations
discussed above. Platform types attributed to core
reduction and core platform and surface
maintenance include single facet (n = 71),
cortical/partial cortical (n = 9), and peaked (n = 3)
types. These platform types have a cumulative
proportion of 32.9 percent of all platform types.
Faceted and ground platforms, often indicative
of formal biface manufacture, represent only
7.9 percent (n = 20). Multifaceted striking
platforms comprise 27.0 percent (n = 68) of all
identifiable platforms. Crushed and collapsed
platforms were present on 31.0 percent (n = 78)
of the debitage. Bifacial edge collapse segments
represent only 1.2 percent (n = 3). When
compared graphically as in Figure 5.22, platform
dimensions illustrate a rather linear trend in
platform size similar to that of the Archaic I and
II components (see Figures 5.11 and 5.16). The
small size of the striking platforms, typically less
than 10 mm in width and 4 mm in thickness,
indicate that most of these flakes come from
middle- to late- stage bifaces.
The Late Prehistoric assemblage also in-
cludes a probable hammerstone and a hema-
tite pebble (Figure 5.23). The probable
hammerstone is a small stream-worn pebble of
gray limestone from Excavation Unit 2, Level
1, and it exhibits light battering around its
edges (Figure 5.23b). Dimensions of the speci-
men are: maximum length 44.5 mm; maximum
width 40.8 mm; maximum thickness 18.6 mm;
weight 52.8 g. The hematite pebble recovered
from Excavation Unit 2, Level 5 (Figure 5.23a)
may be a natural stone, and it has a smooth
but undulating surface. No striations or surface
scratches are visible. It was probably brought
to the site because it was an oddity, although it
is possible that it was polished to some extent.
Dimensions of this specimen are: maximum
length 23.4 mm; maximum width 16.9 mm;
maximum thickness 7.3 mm; weight 3.1 g.
A single ceramic sherd was recovered from
Excavation Unit 4, Level 3 (99.70–99.60m). This
specimen was examined by E. Frances Gadus
under low-power magnification. The description
below follows ceramic attributes defined by Rice
(1987). It is body sherd that is 12.1 mm across
its long axis and 8.91 mm thick. No decoration is
visible, and the sherd is too small to discern any
vessel characteristics. It appears to be polished
on both the interior and exterior surfaces, and
burnish marks are visible on both surfaces. Sur-
face color of the interior and exterior are yellow-
ish red (Munsell 5YR 5/6). The sherd is tempered
with bone but also has large, rounded quartzite
grit in the dark gray (Munsell 5YR4/1) paste. Its
hardness is about 4 on the Mohs’ scale. This sherd
is typical of the bone-tempered plainwares
73
Chapter 5: Excavations at the Comal Power Plant Site, 41CM25
generally attributed to Toyah phase occupations
in central Texas (a.k.a., Leon Plain pottery).
During this project, a pottery sherd was sur-
face collected from 41CM176, located in Landa
Park about 300 m north of the PAI excavation
at 41CM25. This specimen also is a small body
sherd of bone-tempered plainware, and it is as-
sociated with a Late Prehistoric occupation (see
Chapter 7). Other pottery sherds have been
found during previous investigations at 41CM25
(Potter 1989: Prikryl and Malof 2003) and at
41CM176 (1987 site form on file at TARL).
Cultural Feature
Feature 1 (Figure 5.24) consists of an amor-
phous, scattered and disturbed concentration
of burned and fire-cracked limestone cobbles
with no defined pit indications. One fragment
of fire-cracked sandstone was present in the
concentration. The rocks that comprise the fea-
ture weigh 15.5 kg, and 92 percent of these
(14.2 kg) fall into the 5- to 15-cm size range. All
other burned rocks are less than 5 cm in maxi-
mum dimension. The scatter of rocks was found
in portions of Excavation Units 1, 2, and 4 and
was contained within Levels 3 and 4 of these
units. The rocks were found within a 16-cm-
thick zone between elevations 99.71 and 99.55.
The exact horizontal dimensions of the
scatter are not known since it may extend
farther to the southeast, but it covers an area of
at least 80x60 cm in the southeast corner of the
unit. The concentration is oriented generally
Figure 5.21. Scatterplot of maximum length and maximum width of complete flakes from the Late Prehis-
toric component at 41CM25.
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east-west. Some lithic debitage and a Perdiz
arrow point recovered from Excavation Unit 3,
Level 5, are from sediments between burned
rocks in what may have been the base of this
feature, but this area was not recognized as part
of Feature 1 during fieldwork. Sediment fill
Figure 5.22. Scatterplot of striking platform maximum width and maximum thickness of flakes from the
Late Prehistoric component at 41CM25.
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Figure 5.23. Miscellaneous stone artifacts from the
Late Prehistoric component at 41CM25. (a) hematite
pebble; (b) probable hammerstone.
among the feature rocks was a dark brown to
black alluvial clay (10YR2/1).
During the excavation, an old electrical
cable was encountered, and it also was running
in an east-west direction through the feature.
An dark grayish brown (10YR4/2), elongated
oval soil stain containing a rusted metal hinge
and rust discoloration along the edges of the
stain was encountered in Level 3 (99.70–99.60-
m) of Excavation Unit 2. This stain was approxi-
mately 10 cm north of Feature 1 as it extended
into this unit. A roughly 20-cm circular soil stain
within Level 4 (99.60–99.50m) of Excavation
Unit 2 appeared to be a backfilled auger hole.
Although this disturbance was below the eleva-
tion of Feature 1, it may be a disturbance that
occurred at the same time that the electrical
cable trench was dug. This soil change was un-
doubtedly a historic disturbance, because his-
toric metal and brick fragments were found in
the discolored fill in this circular area. Other
metal and brick fragments were also observed
in the immediate area of the electric cable and
probably represent debris introduced when the
cable trench was filled.
Due to the disturbance of the deposits and
the presence of historic metal and brick
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Feature 1
Figure 5.24. Planview and photograph of Feature 1, a burned rock concentration associated with the Late
Prehistoric component at 41CM25. Note the old electrical cable in the upper left corner in the photograph.
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fragments, no soil or flotation samples were
collected from Feature 1. Despite the significant
amount of disturbance, some fire-cracked cobbles
appeared to be articulated and broken in place.
Although the feature lacks a burned zone of
charcoal or discolored sediment or patterned
rocks that would indicate the presence of a pit,
the fact that fractured but articulated burned
rocks were present suggests that at least some
portion of the feature’s edge remained intact
within undisturbed sediments. Due to the
disturbances and lack of definable patterning in
the distribution of burned rocks, the function of
this feature is not known. Feature 1 most likely
represents a concentration of burned rocks that
were scattered about on a stable living surface.
Cultural Materials Recovered
by LCRA
Prior to the PAI investigations at this
locality, LCRA archeologists recovered other
artifacts while monitoring the removal of
hazardous asbestos from the sediments under
and around the existing transmission tower
where the PAI excavations occurred. These
materials include bifaces, unifaces and utilized
flakes, cores, and debitage recovered from the
upper 12 cm of deposits across a 60x60-ft area
underneath and around the tower (Table 5.13).
Because they were recovered from the upper
deposits, these materials also are assigned to
the Late Prehistoric component. Many of the
artifacts were collected from specific areas or
point-plotted locations within the asbestos
remediation grid. Provenience data for these
artifacts is on file at the LCRA’s cultural
resources program offices in Austin (Andy Malof,
personal communication 2005). Selected
artifacts are described and illustrated below
(Figure 5.25).
LCRA archeologists recovered four bifaces
during asbestos removal monitoring. These are
a beveled knife, two middle-stage biface frag-
ments, and one late-stage biface fragment (see
Figure 5.25a–c). The presence of middle- and
late-stage bifaces, along with the early-stage
bifaces recovered in the PAI excavation block,
indicate that a range of toolkit maintenance
tasks were conducted in this portion of the site
during Late Prehistoric times.
The beveled knife can be classified as a
Plains-style 4-beveled knife with both tips bro-
ken off (see Figure 5.25a). It was extensively
resharpened before being broken and discarded,
and the broken ends display a diamond-shaped
(trapezoidal) cross section that is typical of bev-
eled knives. Flake scars on both faces have con-
siderable polish along the cutting edge, perhaps
from use. One end of the biface has a remnant
bending fracture that probably represents a use
break. This specimen measures 64.8 mm in
maximum length, 22.8 mm in maximum width,
and 10.7 mm in maximum thickness, and it
weighs 17.0 g.
One other stone artifact recovered during
the LCRA asbestos removal project warrants
description. It is a fist-sized chunk of mas-
sive crystalline quartz (Figure 5.25e) that
consists of several centers of intergrown clear
crystal masses, but its overall color is white.
It is not modified in any way other than be-
ing broken on all sides. It is an unusual rock
and is probably of nonlocal origin. Because
there was historic debris in the upper depos-
its at this location, it is possible that it is not
associated with the prehistoric artifacts. How-
ever, it is more likely that this quartz rock
was picked up because it was an oddity and
brought to the site by the Late Prehistoric
inhabitants. Dimensions of this specimen are:
maximum length 62.9 mm; maximum width
45.7 mm; maximum thickness 42.0 mm;
weight 153.7 g.
Table 5.13. Summary of Late Prehistoric
cultural materials from 41CM25 recovered by
LCRA archeologists during asbestos
remediation activities at transmission tower
Structure 1/3
Artifact Type
Number of
Specimens
Biface, beveled 1
Biface, late-stage 1
Bifaces, middle-stage 2
Uniface 1
Utilized flakes 4
Cores 3
Unmodified debitage 12
Crystalline quartz rock (unmodified) 1
Bone, bison or bos metapodial 1
Bone fragments, unidentified 13
Total 38
77
Chapter 5: Excavations at the Comal Power Plant Site, 41CM25
centimeters
0 1 2
a
c
d
e
b
Figure 5.25. Late Prehistoric component artifacts recovered by LCRA during asbestos remediation at 41CM25.
(a) nearly complete Plains-style beveled biface; (b) proximal biface fragment with perverse fracture; (c) biface
wedge segment; (d) radial or multidirectional core; (e) angular fragment of massive quartz.
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SUMMARY OF DEPOSITIONAL
HISTORY AND COMPONENTS
Site 41CM25 is situated across a broad
alluvial terrace of the Comal River. Although the
excavation block only reached 150 cm below the
surface, geological bore hole data across the
surface between sites 41CM25 and 41CM167
suggests that alluvial deposits may be at least
9 m thick in some areas (Drash Consulting
Engineering, Inc. 2005). Deposits below this
terrace surface at 41CM25 appear to span most
of the Holocene and are correlative to Bailey and
Bousman’s (1989) sedimentary units designated
Stages 3 and 4. Stage 3 deposits, the older of
the two, are characterized by interbedded
gravels and very pale brown to yellow silt loams
and sands. Some have been pedogenically
altered and display reddish hues, which Bailey
and Bousman (1989:19–21) suggested repre-
sented truncated soils because their upper
boundary tends to be an unconformity. Stage 4
deposits represent the modern surface soil,
which consists of darker clay to clay loams with
a moderate to strong blocky structure. It is
impossible to know with any accuracy the
amount of time represented by these deposits
because no good datable samples were recovered.
Table 5.14 summarizes the recovery of
cultural materials associated with the three
defined components at 41CM25. The compo-
nents are defined based on the vertical
distribution of 12 diagnostic artifacts—4 arrow
points, 1 potsherd, and 7 dart points—along with
the relative frequencies of debitage density in
the 150-cm-deep excavation block (see Figure
5.5). Overall, the excavations recovered a very
high density of lithic debitage from all three
components, but a relatively low number of
chipped stone tools were recovered in relation
to the debitage. Relatively speaking, the
intensity of activities involving the manufacture
and use of stone tools appears to be most intense
in the Archaic II and Late Prehistoric com-
ponents. Activities involving the use of burned
rocks appear to be most intensive in the Late
Table 5.14. Comparison of artifact frequencies and densities for cultural components at 41CM25
Archaic I Archaic II Late Prehistoric
2.2 m³ 0.8 m³ 2.0 m³
Artifact Category Total
Density
(per m³) Total
Density
(per m³) Total
Density
(per m³)
Arrow points – – 1 1.3 3 1.5
Dart points 2 0.9 1 1.3 3 1.0
Dart point/reworked drill 1 0.5 – – – –
Bifaces 8 3.6 1 1.3 8 5.0
Cobble tools – – 1 1.3 1 0.5
Unifaces 2 0.9 2 2.5 5 0.5
Utilized flakes 18 8.2 12 15.0 38 16.0
Cores and tested cores 4 1.8 2 5.0 4 2.0
Debitage 3,002 1,364.5 2,867 3,583.8 4,402 2,201.0
Shatter 82 37.3 61 76.3 52 26.0
Possible hammerstone – – – – 1 0.5
Total Stone Artifacts 3,119 1,417.7 2,948 3,687.8 4,517 2,254.0
Total Chipped Stone Tools 31 14.1 18 22.5 58 29.0
Chipped Stone Tool to
Debitage Ratio
1 to 97 – 1 to 159 – 1 to 76 –
Ceramic sherd – – – – 1 0.5
Burned rocks (kg) 9.4 4.3 14.7 18.4 57.1 28.6
Unmodified hematite – – 1 1.3 – –
Bones 42 19.1 64 80.0 32 16.0
Mussell shells 10 4.5 6 7.5 5 2.5
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Prehistoric period, but the data area skewed by
the presence of burned rock Feature 1, which
accounts for 15.5 kg of the rocks. If Feature 1 is
factored out, the density of burned rocks in the
Late Prehistoric deposits is only slightly higher
than it is in the Archaic II deposits. Aside from
the feature, burned limestone rocks appeared to
be scattered randomly throughout the deposits.
Preservation of organic materials was poor,
and the recovered samples of mussel shells,
animal bones, and charred plant remains are
minimal (see Table 5.14 and Appendixes D and
F). The samples are too small (both numerically
and in horizontal extent) for detailed compara-
tive analyses, but it is notable that the density
of animal bones (see Table 5.14) and the fre-
quency of angular and spiral fractures (see
Table D.4) are highest in the Archaic II compo-
nent. Deer and deer-sized mammal bones are
the most common identifiable specimens in all
three analysis units. A beaver bone recovered
from the Archaic II component suggests that the
local riparian habitat was perhaps enhanced by
beaver ponds.
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The Landa Park Golf Course site, designated
as 41CM167, is located within the confines of
the golf course owned and operated by the City
of New Braunfels. In August 2005 Prewitt and
Associates, Inc. (PAI) archeologists conducted
limited archeological data recovery investiga-
tions at one locality within this site. The investi-
gations were done as part of the Lower Colorado
River Authority ’s (LCRA) Clear Springs
Autotransformer Project. The work consisted of
excavation of a 2x2m block to mitigate the
adverse effects of construction associated with
replacing an electrical line transmission tower.
SITE SETTING
Discrepancies exist in the site records on
file at Texas Archeological Research Laboratory
(TARL) regarding the area of 41CM167 (see
Previous Work below). As reported in the 1985
site form, 41CM167 was to include all of the
Landa Park Golf Course, but a later 1987 site
form describes 41CM167 as a smaller area in
the northeastern portion of the golf course near
Holes 13, 14, and 15. In either case, the site is
situated in the general Comal Springs area, but
modern developments have altered the land-
scape and environment to the point that it is
difficult to imagine how the area looked before
European settlement.
In the 1987 site records, 41CM167 is de-
scribed as being approximately 380 m north-
east of the intersection of the Missouri and
Texas railroad track and Hinman Island Drive
and within a disturbed area that is now the
linear golf fairways for the 13th, 14th, and 15th
holes (Figures 6.1 and 6.2). To the west and
north is a small meandering tributary that
connects Landa Lake with the Comal River.
Two small ponds and golf greens are situated
to the south of the site. The nearest of these
ponds is now dry and was used as the location
for water screening activities during recent
fieldwork by PAI archeologists. Site records at
TARL also show that 41CM174 is completely
contained within 41CM167 (see Previous Work
below) and is situated on a low, extensively
altered stream terrace overlooking the small
tributary connecting Landa Lake and the
Comal River. Notes also indicate that the tribu-
tary is spring fed and may have been chan-
nelized in some areas.
Site 41CM167 has been extensively im-
pacted by construction of the golf course and
probably by artificial channelization of the
streams and channel banks to control flooding
(Figure 6.3). During previous investigations at
41CM167 and other sites within Landa Park
Golf Course, archeologists could not always de-
termine whether surface artifacts exposed by
erosion had come from intact deposits or were
from secondary deposits of sediment introduced
during golf course landscaping activities. It is
likely that the upper deposits at the site have
been seriously impacted by landscaping activi-
ties through excavation and removal of fill in
some areas and the redeposition of topsoil into
other areas. However, it is not possible to de-
termine the extent of such impacts across this
large site. In addition to the artificial impacts,
the site has been subjected to a variety of natu-
ral impacts such as erosion associated with
overbank flooding, cutbank slumping, and lat-
eral erosion associated with stream channel
meandering. Despite these caveats to site in-
tegrity, the potential for encountering deeply
EXCAVATIONS AT THE LANDA PARK
GOLF COURSE SITE, 41CM167
John E. Dockall and Douglas K. Boyd 6
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Figure 6.1. Plan map showing location of PAI excavation area at 41CM167.
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Figure 6.2. Aerial photograph of the Landa Park Golf Course and schematic profile of 41CM167.
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buried and undisturbed cultural deposits at
41CM167 was considered quite good.
Historic documentation and local informants
indicate that before the golf course was built (Fig-
ure 6.4), much of the far northeastern portion of
the Landa Park Golf Course area was an old land-
fill. Groundskeepers excavated to a depth of 12–
14 ft to install and repair water lines in the area
and found landfill materials such as glass, cans,
metal, and other broken debris. Currently the golf
course landscaping in this area displays evidence
of the old landfill in the form of 50-cm-high lin-
ear ridges that trend roughly in an east–west
direction. The linear ridges or furrows are report-
edly due to settling of debris within the landfill
area (George Aleman, personal communication,
August 22, 2005).
PREVIOUS WORK
Many archeological investigations have
been conducted in and near 41CM167, but
some confusion remains in the site records at
TARL. Herman Smith, an archeologist with
the Corpus Christi Museum, conducted sur-
veys in Landa Park in 1985 as part of a gen-
eral assessment of archeological resources
within the Landa Park and Cypress Bend rec-
reational areas (Smith 1985). Smith con-
ducted his survey for the City of New
Braunfels to facilitate future city planning
and obtain clearance for proposed park im-
provements. He subsequently recorded site
41CM167 in February 1986 (site form on file
at TARL). In the initial site form, Smith stated
that “The entire park should be considered
an archeological site.”
Although Smith clearly intended for all of
Landa Park to be one site, several later site
numbers were applied to smaller areas in the
park. Texas Historical Commission archeologists
Mark Denton and Molly Godwin recorded sites
Figure 6.3. Photograph of the PAI excavation area at the Landa Park Golf Course, 41CM167. The excavation
block is located underneath the shade canopy and adjacent to an LCRA H-frame electrical transmission
tower. View is to the southwest, with the old Comal power plant building in the background. The vehicle and
shade canopy in left center are at the dry pond where water screening was done.
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41CM172 through 41CM177 in March 1987. The
THC recording of 41CM174 documents a
70x350–m area on the Landa Park Golf Course
(site form on file at TARL), but it is entirely
within the area originally recorded by Smith as
41CM167. Abundant cultural materials were
observed in the 41CM174 area, including two
small limestone hearths, a thin veneer of burned
rock suggesting the presence of midden deposits,
and a chert cobble outcrop and knapping station.
These features were observed along the margins
of the small tributary on the western edge of
the site. Although the areas defined for
41CM167 and 41CM174 overlap, notes in the
site file by TARL staff indicate that most of the
Landa Park Golf Course is actually site
41CM167, and there is little doubt that it
completely subsumes the area later recorded as
41CM174. Consequently, the historical
precedence dictates that the former site number
is appropriate, and only site 41CM167 is used
in this report.
Since 1987, many investigations have
occurred in Landa Park and on the golf course
(Arnn 1997a, 1997b, 1997d; Hoyt 1993), but
these are summarized later in Chapter 7. The
current PAI investigation at 41CM167 was
initiated as part of the LCRA’s Clear Springs
Autotransformer Project involving
replacement of electrical transmission towers.
LCRA archeologists conducted the survey,
shovel testing, and mechanical auger testing
at replacement tower locations in late 2004
and early 2005 (Malof 2005:1). Seven towers
on the golf course are to be replaced, and
auger tests at each location were monitored
and recorded. Six auger tests yielded little or
no evidence of buried prehistoric remains, but
Auger Test 7 (at tower Structure 1/10)
recovered lithic artifacts, burned rocks and
clay, and bone and shell from surface to
150 cm. Artifacts were most concentrated at
30–70 cm. The auger test ended arbitrarily at
150 cm, but fine-grained alluvium continued
below this depth (Malof 2005:27, Appendixes
2 and 3).
Figure 6.4. Photograph showing furrows and ridges in the northeastern portion of the Landa Park Golf
Course, 41CM167. This area is reported to have been a landfill before the construction of the golf course.
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WORK ACCOMPLISHED
The PAI investigations at 41CM167 began
as a testing effort to determine the research
potential of the area to be impacted by
construction of one LCRA transmission tower, but
it immediately rolled over into limited data
recovery when intact buried cultural deposits
were encountered. Fieldwork at site 41CM167
began on August 8 and was completed on
August 31, 2005. It involved excavation of a 2x2–
m excavation block placed adjacent to existing
transmission tower Structure 1/10 in accordance
with recommendations developed by the LCRA
based on the shovel testing, augering, and
monitoring activities at the site (Malof 2005:27).
The PAI excavation block was placed near
transmission tower Structure 1/10 (see Figure
6.1) and immediately adjacent to Auger Test 7,
which was previously excavated by LCRA
archeologists (Malof 2005:27). Initially, the
excavation was started as a 1x1m unit, but it was
quickly expanded to a 2x2m block once it was
determined that intact cultural deposits were
present. From Level 3 on, the 10-cm levels within
all four 1x1m units were excavated concurrently.
Hand excavations removed 19 excavation
levels, each 10 cm thick, in each of the four
units, for a total of 7.6 m3 of excavated sedi-
ments. Following completion of block excava-
tions to 190 cm below surface, a series of 14
probes were dug with a 4-inch-diameter hand
auger. All of the probes were placed within a
1x1m area centered within the floor of the 2x2-
m block, and they were dug to an approximate
depth 350 cm below surface (160 cm below the
floor of the block). The auger testing comprised
an approximate 10 percent sample of a 1x1m
unit and resulted in the removal of an additional
ca. 1.6 m3 of sediment. When block excavation
and auger testing are combined, a total of 9.2 m3
of fill was excavated and water screened
through 1/4-inch mesh.
Because the density of recovered cultural
materials had dropped considerably by Level
19, the excavation was terminated. Digging
below this point would have required extensive
shoring. The block excavation was conducted
to mitigate construction impacts to the area
when the new transmission tower was con-
structed. The volume of the cultural deposits
sampled by the excavation block is generally
comparable to the amount of fill that will be
disturbed by the digging of the hole for the
replacement transmission tower.
All of the excavation levels were recorded
using arbitrary elevations. For reference to the
original excavation data, the elevations of the
levels are as follows:
Level Depth (cm) Elevation
1 0–10 99.90–99.80
2 10–20 99.80–99.70
3 20–30 99.70–99.60
4 30–40 99.60–99.50
5 40–50 99.50–99.40
6 50–60 99.40–99.30
7 60–70 99.30–99.20
8 70–80 99.20–99.10
9 80–90 99.10–99.00
10 90–100 99.00–98.90
11 100–110 98.90–98.80
12 110–120 98.80–98.70
13 120–130 98.70–98.60
14 130–140 98.60–98.50
15 140–150 98.50–98.40
16 150–160 98.40–98.30
17 160–170 98.30–98.20
18 170–180 98.20–98.10
19 180–190 98.10–98.00
During the excavations, a single concentra-
tion of fire-cracked rocks was encountered and
designated as Feature 1. A flotation sample and
charred wood sample were collected from the
interior of Feature 1. No other cultural features
were encountered.
After the PAI field investigations were com-
pleted in August 2005, the 2x2m block was back-
filled. In October 2005, PAI submitted an
interim letter report (Arnn et al. 2005) recom-
mending that this archeological excavation miti-
gated the impacts related to the construction of
a new transmission tower at this location. It
also was recommended that archeological moni-
toring of the construction drilling should be done
at this and other proposed tower locations
across 41CM167. THC concurred with the rec-
ommendations on November 11, 2005, and the
LCRA construction was allowed to proceed.
A series of drill holes for replacement trans-
mission towers across the Landa Park Golf
Course were monitored by an LCRA archeolo-
gist in March and April 2006, and the results
are described by Malof (2006:8–9). The drill hole
at Structure 10, which was just offset from the
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location of the PAI excavation block, was dug
to 410 cm and monitored on April 6, 2006. Arti-
facts were observed from surface to 190 cm, in-
cluding bifaces at 90 and 110 cm. Below this, a
few burned rocks were found and may have
come from 240–270 cm and possibly were asso-
ciated with darker reddish-brown clay loam,
possibly a paleosol, at 240–290 cm. No other
artifacts were found, but charcoal was observed
at depths of 300 and 350 cm. The soil at the
bottom of the drill hole was a yellowish-brown
loamy clay with some gravels.
NATURAL AND CULTURAL
STRATIGRAPHY
The soils at 41CM167 can be classified as
Boerne fine sandy loam with 1 to 3 percent
slopes. This is a deep soil with gentle slopes that
develops on broad convex sloping topography
of low stream terraces along rivers and creeks
(Batte 1984:17). Boerne fine sandy loam is well-
drained with slow surface runoff, moderate per-
meability, and floods rarely. Soils of this type
are considered quite suitable for use as pasture,
cropland, and rangeland.
As mentioned in Chapter 5, 41CM25 and
41CM167 appear to be situated on the same
broad alluvial terrace of the Comal River.
Geotechnical borehole data across this surface
indicates that the fine-grained alluvial deposits
are at least 9 m thick (Drash Consulting Engin-
eers, Inc. 2005). The deposits below this terrace
surface at the two sites appear to span most of
the Holocene and are correlative to Bailey and
Bousman’s (1989) sedimentary units designated
Stages 3 and 4. Stage 3 deposits, the older of
the two, are characterized by gravel beds
interbedded with very pale brown to yellow silt
loams and sands. Some have been pedogenically
altered and display reddish hues, which Bailey
and Bousman (1989:19–21) suggested repre-
sented truncated soils because their upper
boundary tends to be a geologic unconformity.
Stage 4 deposits represent the modern surface
soil, which consists of dark clay to clay loams
with moderate to strong blocky structure.
The PAI excavations at 41CM167 revealed
a sequence composed of five strata (see
Appendix A). The southern wall of the excava-
tion block was examined, and an Ap-AB-B-2Bk-
2B soil profile was observed (Figure 6.5). The
Ap horizon is a 24-cm-thick very dark grayish
brown (10YR 3/2) clay loam. It grades to a
20-cm-thick very dark grayish brown (10YR 3/
2) clay loam AB horizon that displays a weak
prismatic structure that breaks to moderate
blocky angular peds. The underlying B horizon
is a 27-cm-thick dark brown (7.5YR 3/2) silty
clay loam. It exhibits a weak prismatic struc-
ture that breaks to a blocky angular structure.
A clear and wavy boundary separates the B
horizon from the underlying 2Bk horizon, a 49-
cm-thick brown (7.5YR 4/2) silty clay loam. The
2Bk horizon displays a weak prismatic struc-
ture that breaks to blocky angular peds and
5 percent carbonate filaments. Underlying the
2Bk horizon are brown (7.5YR 4/3) silty clay
loam sediments with traces of leached carbon-
ate filaments. This 2B horizon exhibits weak
prismatic peds that break to moderate blocky
angular peds. At ca. 200 cm below surface, the
remaining portion of the profile was examined
from sediments recovered through auger test-
ing. The 2B horizon extended to 220 cm, and a
brown (7.5YR 4/3) sandy mud (2Ck) was present
from 220 to 280 cm. A brown (7.5YR 4/3) grav-
elly muddy sand (2C) was observed from 280 to
350 cm. Overall, the lower deposits observed in
this profile from 71 to 350 cm represent an up-
ward fining alluvial deposit that correlates to
Bailey and Bousman’s (1989) Stage 3 sediments,
while the upper Ap-AB-B soil horizons corre-
late to Stage 4.
There are some general correlations between
the cultural components and stratigraphic units
defined at 41CM167 and those observed at
41CM25 (see Chapter 5). The A horizon at
41CM167 correlates with excavated layers
assigned to the Late Prehistoric component. The
upper sediments of the B horizon and the 2Bk
horizon include deposits associated with the
Archaic II component and the upper portion of
the Archaic I component. The remainder of the
Archaic I component is incorporated in the 2B
horizon and the 2Ck-2C sequence. A small
number of chert flakes also were recovered from
within the gravels of the 2C horizon and include
one carbonate-encrusted flake fragment and
other small pieces that are neither weathered
or stream-rolled. A cursory examination of a
sample of gravels from this stratum indicates
that the gravels consist of small limestone
pebbles with about 2 to 3 percent chert pebbles.
These gravels generally ranged between 0.25
and 5.0 cm in maximum dimension. Unlike site
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41CM25, there were no visible indications of in-
filled vertical shrinkage cracks at 41CM167,
although insect and worm burrow casts were
commonly observed.
At 41CM167, all snails from Excavation
Unit 1 were collected from sediments water
screened through 1/4-inch mesh. The snails were
examined and identified by Andy Malof of
LCRA, and the results of his analysis are pre-
sented in Appendix E. It is difficult to associate
any of the recovered snail taxa with human
subsistence practices, although such cannot be
entirely ruled out. Snail abundance does, how-
ever, broadly correlate with the presence and
abundance of cultural materials, particularly
debitage and burned rocks. All of the snails are
most likely a natural occurrence, with the ani-
mals being attracted to the organic-rich depos-
its associated with human occupation.
Consequently, the importance of the snails is
as environmental indicators rather than cul-
tural evidence. The snails are discussed in more
detail at the end of this chapter.
CULTURAL MATERIALS
RECOVERED
AND DEFINITION OF
COMPONENTS
Cultural materials recovered from excava-
tions at 41CM167 consist of abundant lithic
debitage, chert tools, fire-cracked rocks, and
scattered faunal remains. As summarized in
Table 6.1, these remains are assigned to three
different analysis units that are defined in this
section (see Appendix C).
Unlike 41CM25, the Landa Park Golf
Course site yielded an abundance of snail shells,
bones, and a number of datable charred wood
fragments scattered throughout the 190 cm of
excavated sediments. Three radiocarbon dates
were obtained (Table 6.2), and these dates were
used in conjunction with the vertical distribu-
tions of artifacts and temporally diagnostic
specimens to define the analytical units at
41CM167. The three analysis units are defined
as follows:
Table 6.1. Summary of cultural materials recovered from 41CM167 by analysis unit
Artifact Class Artifact Category Archaic I Archaic II
Late
Prehistoric Total
Chipped stone artifacts Arrow points – – 1 1
Dart points 2 1 3
Bifaces – – 7 7
Unifaces – 1 2 3
Utilized flakes 1 3 13 17
Cores 1 – 1 2
Tested cobble 1 – 1
Ground and battered
stone artifacts
Ground stone fragment – – 1 1
Battered cobble tool – – 1 1
Total 3 6 27 36
Chipped stone debris Unmodified debitage 50 150 1,333 1,533
Analyzed sample of unmodified
debitage*
50 150 335 498
Chert shatter 0 0 30 65
Other materials Burned rocks (weight in kg) 1.2 6.1 4.5 11.8
Burned clay with impression – – 1 1
Burned clay 13 10 17 40
Bones 22 39 168 229
Mussel shells 1 – 12 13
*All debitage from the Archaic I and II components was analyzed; only a subsample of debitage was
analyzed from the Late Prehistoric component.
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AU 1 Late Prehistoric Levels 1–7
AU 2 Archaic II Levels 8–11
AU 3 Archaic I Levels 12–19
The three analysis units are considered to
represent different temporal and cultural units,
and from this point on the assigned names of
Late Prehistoric, Archaic II, and Archaic I will
be used to designate these analytical units.
The deposits below Level 19 that were
sampled with auger probes to a maximum depth
of 3.5 m are generally grouped with the Archaic
I component. It is acknowledged that these de-
posits may be from much earlier times than the
bulk of the Archaic I materials, but the auger
tests yielded so few cultural materials (five pieces
of unmodified debitage) that breaking them out
as a separate analysis unit was not warranted.
The vertical distribution of cultural mate-
rials was examined by looking at the frequen-
cies of lithic debitage and burned rocks per
10-cm excavation level. Figure 6.6 depicts the
frequencies of debitage and burned rocks for
Levels 1–19. There are some obvious peaks in
debitage and burned rock abundance in Levels
2, 8, and 14, and very few cultural materials
were found beyond Level 15. Within each level,
the abundance of burned rocks generally corre-
sponds to that of the debitage, with the excep-
tion of Level 2, which exhibits significantly more
debitage. Level 8 shows an increase in burned
rocks that appears to correlate with the pres-
ence of the burned rock concentration identi-
fied as Feature 1.
The density of flakes and burned rocks per
cubic meter of excavated fill also provides a
means for defining and comparing analysis
units at 41CM167 (Table 6.3). These data re-
veal significant differences in the densities be-
tween the components. In particular, the Late
Prehistoric component contains 476 flakes per
m3, a density that is significantly higher (5 to
30 times higher) than the debitage densities for
the other two components.
For the lithic analysis, all of the recovered
stone tools were analyzed, along with all of the
unmodified debitage from the Archaic I and
Archaic II components. Only a sample of the
unmodified debitage from the Late Prehistoric
component was analyzed. This sample consists
of the 335 flakes recovered from Excavation
Unit 1, which comprise approximately 22 per-
cent of the total flakes (n = 1,133) assigned to
this analysis unit.
From a contextual standpoint, the material
remains recovered from 41CM167 have the
same interpretation problems as those from
41CM25. The 41CM167 components represent
intensive, repeated occupations with no clear
stratigraphic breaks. There is undoubtedly
some degree of bioturbation and mixing of ma-
terials in these alluvial deposits. Finally, the
sample size, with limited number of diagnostic
artifacts and dates, limits the confidence level
in the definition of these components.
ARCHAIC I COMPONENT
Extent, Depth, and Chronology
The Archaic I component includes exca-
vated Levels 12 through 19, which consists of
Table 6.2. Radiocarbon assays on charred wood samples from 41CM167
Lab Sample
No.
Field
Sample
No.
Provenience
(Unit & Level)
Measured
Radiocarbon
Age, B.P.
13C/12C
Ratio (o/oo)
Conventional
Radiocarbon
Age, B.P.
2-Sigma
Calibrated Date*
Beta-211088 C-1 Excavation Unit 1,
Level 7, at 99.25 m
2040 ± 40 -26.2 2020 ± 40 110 B.C.– A.D. 70
Beta-211089 C-5 Excavation Unit 1,
Level 10, at 98.96 m
1870 ± 40 -26.4 1850 ± 40 A.D. 70–250
Beta-211090 C-8 Auger Probe 1, at
96.85–96.60 m (305–
330 cm beleow surface)
3970 ± 40 -24.2 3980 ± 40 2580–2430 B.C.
Beta-211091 C-11 Excavation Unit 3,
Level 19, at 98.10–
98.00 m
3680 ± 40 -25.0 3680 ± 40 2190–2170 B.C.
and
2150–1940 B.C.
*Calibrations done by Beta Analytic, Inc. using INTERCAL 98 o/oo (Stuiver et al 1998).
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alluvial deposits contained within the 2B and
lower part of the 2Bk soil horizons. There were
no temporal diagnostics recovered from these
contexts. Archaic I also includes the cultural
materials recovered from auger probes that
were excavated from 190 to 350 cm below the
bottom of the excavation block. Although these
deposits increases the thickness of the Archaic I
component from 80 cm to 240 cm, the auger tests
yielded only five flakes, so including them with
this component does not make any appreciable
difference for analysis purposes.
Two radiocarbon ages obtained from char-
coal samples help define the age of the Archaic I
component. Charcoal obtained from Level 19
(98.10–98.00 m) in Excavation Unit 3 yielded a
calibrated date of 2190–1940 B.C. (see Table 6.2,
Beta 211091). A second assay was obtained on
a piece of charcoal recovered from Auger Probe
1 at 305–330 cm below surface (96.85–96.60 m).
This sample yielded a calibrated date of 2580–
2430 B.C. (see Table 6.2, Beta 211090). These
two ages reveal a fairly rapid rate of deposition
(i.e., between 240 and 640 years) for the 115 cm
Figure 6.6. Vertical distributions of lithic debitage and burned rocks at 41CM167 based on average number
of flakes and average weight (kg) of burned rocks per 10-cm level per 1x1m unit.
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of alluvial deposits between the two samples.
This inference is tenuous, of course, given only
two dated samples.
Cultural Materials Recovered
Artifacts recovered from Archaic I compo-
nent at 41CM167 consist of 53 chipped stone
artifacts, 22 fragments of animal bone, 1 mus-
sel shell fragment, 13 pieces of burned clay, and
57 (1.2 kg) burned rocks (see Table 6.1). The
chipped stone assemblage consists of 50 pieces
of debitage, 1 utilized flake, 1 core, and 1 tested
cobble. No temporally diagnostic artifacts were
recovered with this component.
A utilized flake was found within Excava-
tion Unit 4, Level 19 (98.10–98.00 m). The flake
tool has a bidirectional flake scar pattern and
may be considered as a flake blade or a narrow
softhammer flake removed from a bifacial core
(Figure 6.7). Raw material is a fine-grained
opaque brown chert, and a small patch of pa-
tina cortex is present along one edge. Observed
use-wear on this specimen is concentrated along
one lateral edge and consists of unifacial
microscars and slight edge blunting or round-
ing indicative of scraping. Edge modification
appears attributable only to use-wear causes
and not to deliberate retouch of the flake edge.
Dimensions for this specimen are: maximum
width 74.1 mm; maximum thickness 38.2 mm;
maximum thickness 5.1 mm; weight 10.9 g.
A tested cobble of cherty limestone or
coarse-grained gray chert was recovered in Ex-
cavation Unit 2, Level 16 (98.40–98.30 m). The
cobble has abundant internal fractures and
stream-worn exterior cortex and some indica-
tion of percussion flaking. Dimensions for this
specimen are: maximum length 144.3 mm;
maximum width 88.7 mm; maximum thickness
78.6 mm; weight 1.2 kg.
This small assemblage is represented by 50
pieces comprising 3.3 percent of all unmodified
chert debris from 41CM167. Of these, 14 repre-
sent unanalyzed burned chert pieces. Analyzed
identifiable flakes and flake fragments are rep-
resented by 36 specimens. An examination of
the flake surfaces indicated no patination to
suggest that this material is significantly older
than material from the Archaic II component.
Flake types represented are 13 bending or
softhammer flakes, 4 Hertzian or hardhammer
flakes, and 19 pieces that could not be identi-
fied to a specific flake type. Flake completeness
is represented by 11 whole flakes and 25 flake
fragments. Fragment types consist of 6 proxi-
mal, 2 proximomedial, 2 medial, 11 distal, 1 lat-
eral fragment, and 3 wedge-shaped flake
fragments. Cortex is present on 5 pieces (2 pri-
mary and 3 secondary flakes). Cortex types con-
sist of 1 flake with a stream-worn exterior and
4 flakes with a thin white chalky cortex. Strik-
ing platform variability consists of 6 single facet,
3 multifacet, 4 faceted/ground, 1 cortical/par-
tial cortical, 6 collapsed/crushed, and 18 frag-
ments had no intact platforms. The majority of
identified flake types (based on whole flakes and
proximal fragments) are attributed to a biface
reduction trajectory (n = 9) or a flake core re-
duction trajectory (n = 2), but 25 specimens
could not be assigned to a specific reduction tra-
jectory. The sample of identifiable specimens is
dominated by debris attributed to a bifacial pro-
duction technology.
Five pieces of unmodified debitage were
recovered from the 14 hand auger tests dug from
the floor of the 2x2m excavation block at 190 cm
to a maximum depth of 350 cm below surface.
All five of the specimens were retrieved from a
centimeters
0 1 2
Figure 6.7. Utilized flake from the Archaic I com-
ponent at 41CM167.
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gravel lens at 340 to 345 cm. These items are
one potlid, one angular shatter, two small flake
fragments, and one flake fragment with a car-
bonate coating, but they are not included in the
debitage counts for the Archaic I component.
The faunal remains from the Archaic I com-
ponent include 22 animal bone fragments, but
a single turtle bone is the only specimen identi-
fiable to a specific taxa (see Appendix D). Bo-
tanical remains from the Archaic I component
include a sparse amount of charred wood and
one hickory or walnut nutshell (see Appendix F).
ARCHAIC II COMPONENT
Extent, Depth, and Chronology
Archaic II includes all materials recovered
in Levels 8 through 11 and material recovered in
association with Feature 1, a scattered
burned rock concentration. Temporal diag-
nostics are limited to two Early Triangular
dart points or bifaces from Levels 8 and 9.
One radiocarbon assay was obtained from
charcoal from 98.96 m in Excavation Unit
1, Level 10, and the calibrated date is
A.D. 70–250 (see Table 6.2, Beta 211089).
This radiocarbon age clearly postdates the
presumed age of the two Early Triangular
points that were found in Levels 8 and 9,
and it is slightly younger than the radio-
carbon date on charcoal from Level 7 of the
Late Prehistoric component. Thus it appears
likely that this charred wood sample is
intrusive and was carried down into older
deposits by bioturbation. If this is the case,
this date does not reflect the true age of the
Archaic II deposits, which are likely to be
several hundred years older. This represents
a common problem encountered when dating
small pieces of nonfeature charcoal from
within archeological sites.
Cultural Materials Recovered
Recovered materials associated with the
Archaic II component consist of 156 chipped stone
artifacts, 39 fragments of animal bone, 10 pieces
of burned clay, 220 burned rocks (6.1 kg), and
numerous snail shells of several different taxa
(see Table 6.1). The chipped stone assemblage
consists of 150 pieces of debitage, 3 utilized flakes,
1 uniface, and 2 dart points. One amorphous con-
centration of burned rock was also encountered
and is described later as Feature 1.
Two specimens recovered from the
Archaic II component are classified as Early
Triangular dart points made of fine-grained
chert (Figure 6.8). Provenience and metric data
for these points is presented in Table 6.4. Both
points are complete, but one has a small shovel
nick along the base.
Table 6.4. Provenience and metric data for projectile points from the Archaic II component at
41CM167
Point Type Provenience
Maximum
Length
Maximum
Blade
Base
Width
Maximum
Thickness
Weight
(g)
Early Triangular EU 3, Level 8, Feature 1 59.3 32.8 31.7 8.5 15.0
Early Triangular EU 1, Level 9 55.5 43.8 43.0 6.7 15.5
Note: All measurements are in millimeters. EU = Excavation Unit.
centimeters
0 1 2
a
b
Figure 6.8. Early Triangular dart points from the
Archaic II component at 41CM167.
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One specimen was recovered from
Excavation Unit 1, Level 9 (at 99.07 m) and is
translucent brown. It is wide and was manu-
factured from a flake blank and retains a portion
of the original ventral surface. The proximal end
of the flake is also the proximal end of the biface.
The basal edge is slightly convex with straight
lateral edges. This specimen was finished using
softhammer percussion, and no pressure flaking
is evident.
The second point was found in Excavation
Unit 3, Level 8 (at 99.14 m), and it was found
near Feature 1 but its contextual relationship
with the burned rock feature is unclear. This
specimen is made of a mottled opaque gray/trans-
lucent brown. It is fully bifacially flaked on both
surfaces, and its blade edges are resharpened and
alternately beveled. Lateral edges of this speci-
men also have some fine pressure flaking retouch.
The basal edge is straight with straight lateral
edges along the blade. This specimen resembles
a Tortugas dart point, but is identified as Early
Triangular based on morphology and technologi-
cal differences. Unlike the Tortugas type, this
Early Triangular biface is well thinned and
shaped at the base and midsection.
The presence of resharpening along the lat-
eral edges of both of the Early Triangular points
indicates that they probably functioned as
hafted knives and projectiles. A recent functional
study of Early Triangular bifaces from the Royal
Coachman site (41CM111) indicates that those
artifacts functioned as hafted cutting tools and
projectile points (Mahoney et al. 2003:38). Both
specimens from 41CM167 exhibit edge damage,
suggesting use as cutting tools.
Four flake tools identified for the Archaic II
assemblage consist of one uniface from Excava-
tion Unit 3, Level 9 (99.10–99.00 m), and three
utilized flakes. The latter are from Excavation
Unit 1, Level 10; Excavation Unit 3, Level 8;
and Excavation Unit 4, Level 8. Table 6.5 pro-
vides provenience and metric data for these tools.
The implement from Excavation Unit 3 is identi-
fied as an indeterminate uniface and consists of
a wedge-shaped flake fragment with light per-
cussion retouch along a portion of one edge (Fig-
ure 6.9). The tool appears to have been retouched
prior to breakage as the fracture truncates the
retouch. The fracture is characteristic of a delib-
erate radial break and may represent a unifacial
tool that was smashed into smaller pieces. All
three utilized flakes are proximal flake fragments
and have use-wear along multiple edges. Use-
wear is characterized by small unifacial
microscars associated with scraping tasks. The
tool from Excavation Unit 1, Level 10, is a fine-
grained gray chert with a thin white cortex rem-
nant on the dorsal surface characteristic of
material from the Edwards Formation. Two of
the utilized flakes have unidirectional dorsal
flake scar patterns, and one is indeterminate.
There were no cores in the Archaic II lithic
assemblage, and inferences of reduction strate-
gies and tool manufacture techniques are limited
Table 6.5. Provenience and metric data of unifaces and utilized flakes from Archaic II
component at 41CM167
Tool Type Provenience
Maximum
Length
Maximum
Width
Maximum
Thickness
Weight
(g)
Indeterminate uniface EU 3, Level 9 40.8 21.7 10.1 7.3*
Utilized flake EU 3, Level 8 39.8 29.0 6.1 6.3*
Utilized flake EU 4, Level 8 28.3 30.7 6.1 5.4*
Utilized flake EU 1, Level 10 43.3 36.2 8.6 12.1*
Note: All measurements are in millimeters. EU = Excavation Unit.
*Indicates a fragmentary specimen.
centimeters
0 1 2
Figure 6.9. Indeterminate uniface from the
Archaic II component at 41CM167.
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to observations based solely on debitage
analysis. The debitage consists of 150 flakes and
flake fragments. Eleven pieces of chert shatter
also were recovered, but they were removed from
the sample and are not included in the debitage
counts and were not analyzed.
This assemblage from the Archaic II compo-
nent is represented by 150 pieces comprising
9.7 percent of all unmodified chert debris from
41CM167. Of these, there are 17 pieces of
unanalyzed burned shatter and 4 unanalyzed
pieces of unburned angular debris. Due to the
small sample size, all of the identifiable debitage
from this component was analyzed. Analyzed
identifiable flakes and flake fragments are rep-
resented by 127 pieces. Flake types represented
are 27 bending or softhammer flakes, 22 Hert-
zian or hardhammer flakes, 6 pressure flakes, 2
edge retouch flakes, 1 punch flake, and 69 pieces
that could not be identified to a specific flake type.
Flake completeness is represented by 47 whole
flakes and 80 broken flakes and flake fragments.
Fragment types consist of 16 proximal, 9 medial,
1 medio-distal, 42 distal, 11 wedge fragments, and
1 possible radially broken flake. Cortex is present
on 8 pieces and 1 piece is patinated. Cortex types
represented are 4 stream-worn and 4 chalky with
a thin white cortex. Striking platform variability
consists of 22 single facet, 16 multi-facet, 9 fac-
eted/ground, 18 collapsed/crushed, and 2 corti-
cal/partial cortical striking platforms. Identified
flake types are attributed primarily to a biface
reduction trajectory (n = 27) and to a flake core
reduction trajectory (n = 22). Biface manufacture
and flake core reduction appear to have been em-
phasized in relatively equal proportions, although
the sample size is admittedly small.
The faunal remains from the Archaic II com-
ponent include 39 animal bone fragments, of
which only five were identifiable to taxa—4
turtle and 1 deer-sized ungulate (see Appendix
D). No mussel shells were found. Botanical re-
mains from this component include a sparse
amount of charred wood and one hickory or
walnut nutshell (see Appendix F).
Cultural Feature
Feature 1 at 41CM167 consists of as a loose
amorphous cluster or concentration of fire-
cracked limestone contained mostly within Level
8 of the northwest and northeast 1x1 units (Fig-
ure 6.10). Actual feature dimensions, and hence
volume, could not be determined but feature
deposits were ca. 10 cm thick. The top elevation
of Feature 1 was 99.19 m and the basal eleva-
tion was 99.08 m, so the feature occurred at
approximately 71 to 82 cm below surface. Mod-
erate amounts of snail shells were present in
addition to several bone fragments and small
amounts of mussel shells. Some lithic debitage
was noted in addition to an in-situ biface. The
artifact is identified as an Early Triangular
biface but has some morphological affinities with
Tortugas (Turner and Hester 1999:108–110,188).
Charred wood was present in small diffuse
amounts throughout the feature but there was
no single concentration of charred wood noted
during excavation. Excavations revealed no in-
ternal structure to the feature that may indi-
cate the presence of a pit, and the entire
thickness of the feature was only 10 cm. A
sample of feature sediments was taken from the
middle interior of the burned rock cluster that
appeared to contain the most charred wood. One
charred wood sample was also collected from this
same area. Feature sediments were no differ-
ent from those outside of the feature within the
same level, being homogenous silty clay vary-
ing from dark gray to dark brown.
Flotation of the sediment sample from
Feature 1 yielded a small amount of material.
Material recovered during flotation processing
included 12 pieces of microdebitage, 4 fragments
of bone, 10 pieces of burned clay, 5 Rabdotus sp.
shells, and 50 other small snail shells. No
gravels were noted within the feature during
excavation. A total of 4.0 kg of burned rocks was
recovered from the feature, with the majority
being less than 5 cm in maximum dimension
(83.3 percent or 2.5 kg). The others were greater
than 5 cm but less than 10 cm in maximum
dimension. The lack of burned sediment or
internal patterning of rocks that would indicate
the presence of a pit suggests that Feature 1
may represent a hearth dump area or the
scattered edge of a hearth feature that extended
into adjacent areas that were not excavated.
LATE PREHISTORIC
COMPONENT
Extent, Depth, and Chronology
The Late Prehistoric component represents
all material recovered from Levels 1 through
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Figure 6.10. Planview and photograph of Feature 1 in the Archaic II component at 41CM167. Note the Early
Triangular point adjacent to feature’s edge.
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Level 7. Temporal diagnostics include a Perdiz
point from Level 2. An Edgewood-like point was
recovered in Level 4, but it was extensively re-
worked and may have been introduced into a
later context by collection and reuse by Late
Prehistoric peoples. A single radiocarbon age
was derived for charcoal from 99.25 m in Level
7 of Excavation Unit 1. The calibrated date for
this sample is 110 B.C.–A.D. 70 (see Table 6.2,
Beta 211088).
Cultural Materials Recovered
Materials recovered from the Late Pre-
historic component (see Table 6.1) include a sub-
stantial chipped stone assemblage of 1,390 lithic
artifacts, 168 fragments of animal bone, 12
mussel shell fragments, 18 pieces of burned clay
(one of which exhibits impressions), 337 frag-
ments (4.5 kg) of burned rock, and 2 fossils. The
excavated chipped stone assemblage consists of
1,333 pieces of debitage, 30 fragments of chert
shatter, 1 core, 13 utilized flakes, 2 unifaces, 7
bifaces, 1 Perdiz arrow point, and 1 Edgewood
dart point.
Table 6.6 provides provenience and metric
data on the projectile points from the Late Pre-
historic component at 41CM167. The Perdiz
arrowpoint is completely bifacially flaked and
is missing one barb and a small portion of the
blade tip (Figure 6.11a). Its stem is short with
a rounded tip. The raw material is a fine-
grained brown translucent chert, and both sur-
faces exhibit well-controlled pressure flaking.
One blade edge is serrated.
The Edgewood dart point (Figure 6.11b)
was manufactured from a translucent brown
chert. Blade shape is triangular with straight
edges and alternately beveled edges. Edge
beveling was accomplished by finely controlled
parallel-oblique pressure flaking. Shoulders are
prominent but slightly rounded, basal edges are
straight and expanding, and the basal edge is
straight. The blade and stem are not aligned
along the same long axis, which may indicate
breakage and resharpening of the blade.
Because of its stratigraphic context, the
Edgewood dart point may represent prehistoric
collection and reuse of older material by Late
Prehistoric peoples.
The seven bifaces are all fragments
consisting of one proximomedial, two proximal,
one medial, two lateral wedge fragments, and
one indeterminate (Figure 6.12). Table 6.7
provides provenience and metric data for these
bifaces, which are classified as two middle-stage
bifaces, one late-stage knife, three finished
knives, and one indeterminate fragment that
may represent an early-stage biface. Fracture
types represented are one perverse, three
bending, and three multiple. Perverse fractures
are indicative of manufacturing failure, while
bending and multiple fractures can represent
breakage during use or manufacture. Bending
and multiple fracture types can be indicative of
deliberate breakage of bifaces. Smashing of
bifaces produces a radial pattern in which
multiple fractures are initiated at the point of
impact on the surface. At the point of impact,
there is typically a small bruised or battered/
crushed area. This is evident on four fragments.
In some cases, the fracture types suggest that
bifaces were recycled by deliberate breakage
(Figure 6.12a, c–e). One specimen from Exca-
vation Unit 1, Level 2, has a perverse fracture
associated with breakage during manufacture
and a second fracture produced by a blow
directly to one face. The resulting fracture
displays the point of impact and radiating ripple
marks (see Figure 6.12a). Superficially it resem-
bles a bending fracture and can be mistaken for
one. Six of the seven Late Prehistoric biface
fragments (85.7 percent) exhibit indications of
deliberate breakage through smashing.
centimeters
0 1 2
a
b
Figure 6.11. Projectile points from the Late Prehis-
toric component at 41CM167. (a) Perdiz arrow point;
(b) Edgewood dart point.
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Even though the specimens are fragment-
ary, they do provide some evidence on the mor-
phology of the finished bifaces. A late- and
middle-stage proximal fragment and a finished
biface proximal fragment all have straight basal
edges with straight to slightly convex lateral
centimeters
0 1 2
a
b
c d
e
Point of Impact
Figure 6.12. Bifaces and knives from the Late Prehistoric component at 41CM167. (a) middle-stage frag-
ment with perverse fracture and deliberate break fracture; (b) late-stage fragment with perverse fracture;
(c) indeterminate fragment showing deliberate break; (d and e) knife fragments showing deliberate breaks.
edges. Although the late-stage proximomedial
fragment has been broken in a perverse frac-
ture, the base has been thinned and shaped by
the removal of softhammer percussion flakes
from the basal edges and sides. Of these biface
fragments, two fragments are assigned to a knife
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category based on straight basal and lateral edge
characteristics. Two wedge fragments are as-
signed a knife function based on the presence of
pressure retouch, degree of thinning, and uni-
formity of the remaining edge portions. Lateral
edges also exhibit edge rounding, smoothing and
a light matte polish from use.
The 2 unifaces and 13 utilized flakes from
Late Prehistoric component consist of 7 whole
and 8 broken artifacts (Figure 6.13a–e). All
unifaces and utilized flakes are classified as
complete in manufacture but no longer useful
and were discarded following use. Table 6.8 pro-
vides provenience and metric data for these
artifacts.
One uniface with a burin tip represents a
composite tool manufactured from the proximal
end of a biface thinning flake (Figure 6.13a).
One lateral edge was retouched by percussion,
and the tip of a bending fracture was used as a
burin edge. The second uniface was manufac-
tured from a hardhammer percussion flake and
has light percussion retouch along the distal end
(Figure 6.13b).
Dorsal flake scar patterns on the utilized
flakes consist of one full cortex, seven unidirec-
tional, one radial/centripetal, one bidirectional,
one multidirectional, and two indeterminate.
There are two proximal utilized flake fragments
with hafting wear that may represent broken
unifacial scraping implements (Figure 6.13c–d).
Two utilized flake specimens exhibit radial
fracture patterns produced by direct percussion,
probably deliberate smashing. These utilized
Table 6.7. Provenience and metric data for bifaces from the Late Prehistoric component at
41CM167
Tool Type Provenience Stage
Maximum
Length
Maximum
Width
Maximum
Thickness
Basal
Width
Weight
(g)
Indeterminate
biface*
EU 4, Level 6 Indeterminate 52.8 57.7 19.0 – 44.3**
Indeterminate
biface*
EU 4, Level 7 Middle 31.0 25.2 8.0 – 7.7**
Indeterminate
biface*
EU 1, Level 2 Middle 50.8 53.3 12.0 – 32.5**
Knife EU 4, Level 3 Late 89.3 56.0 12.0 53.6 65.2**
Knife* EU 3, Level 4 Finished 32.0 44.0 6.1 39.3 9.1**
Knife* EU 1, Level 5 Finished 28.9 33.7 8.0 – 10.2**
Knife* EU 1, Level 5 Finished 25.0 30.3 6.2 – 5.3**
Note: All measurements are in millimeters. EU = Excavation Unit.
*Indicates presence of radial fracture breakage pattern.
**Indicates a fragmentary specimen.
flakes were broken into two pieces by direct
percussion to the midsection of the flake (Figure
6.13e). This pattern of breakage or recycling was
also observed among the bifaces from this
component. Remnant dorsal cortex was observed
on four utilized flakes: three have weathered
chalky cortex and one has thin stream-worn and
stained cortex. Tools with weathered chalky
cortex were procured from primary geological
sources while stream-worn cortex is indicative
of secondary gravel deposits.
Use-wear observed in the 41CM167 Late
Prehistoric assemblage presents a different
pattern than that observed for 41CM25. Utilized
flakes from 41CM167 commonly have more than
one tool edge with wear, some in combinations
of different types. Wear patterns and combi-
nations are: 2 proximal utilized flake fragments
with hafting wear, 4 tools that each have two
edges with cutting wear, 3 tools that each have
one cutting and one scraping edge, 1 tool with
one edge having cutting wear, and 3 tools having
one edge with scraping wear. Eight of the 13
utilized flakes (61.5 percent) have more than one
edge with use-wear. Although the sample size
is small, this trend of multiple worn edges on
utilized flakes argues for a greater degree of use
intensity of unmodified flake tools. Haft wear
on proximal flake fragments also suggests that
some unmodified flakes were incorporated into
composite handles and represent more long-
term use tools. One specimen in particular (see
Figure 6.13d) appears to be the proximal end of
a hafted end scraper.
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Table 6.8. Provenience and metric data for unifaces and utilized flakes from the Late Prehistoric
component at 41CM167
Tool Type Provenience*
Maximum
Length
Maximum
Width
Maximum
Thickness
Weight
(g)
Uniface with burin EU 1, Level 2 44.1 35.3 5.6 9.6**
Indeterminate uniface EU 3, Level 5 50.1 40.0 12.9 20.7
Utilized flake EU 3, Level 2 17.7 16.8 5.5 1.6
Utilized flake EU 1, Level 2 17.4 10.8 2.3 0.4**
Utilized flake EU 1, Level 6 71.9 41.6 7.2 21.2
Utilized flake EU 1, Level 7 56.4 35.5 7.7 9.8
Utilized flake EU 1, Level 7 27.6 27.6 3.2 2.2**
Utilized flake EU 1, Level 7 46.2 28.4 2.7 4.9**
Utilized flake EU 1, Level 7 60.1 34.4 12.1 14.2
Utilized flake EU 2, Level 5 25.8 40.4 4.0 5.1**
Utilized flake EU 4, Level 1 49.0 44.5 12.1 26.4**
Utilized flake* EU 4, Level 2 72.2 45.2 7.3 23.9
Utilized flake EU 4, Level 2 25.4 32.5 8.4 6.3**
Utilized flake EU 4, Level 4 33.1 26.4 3.5 2.4
Utilized flake* EU 2, Level 3 53.5 49.8 12.4 35.0**
Note: All measurements in millimeters. EU = Excavation Unit.
*Indicates presence of radial fracture, possibly due to deliberate flake smashing.
**Indicates a fragmentary specimen.
centimeters
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e
d
Burin Tip
Figure 6.13. Unifaces and utilized flakes from Late Prehistoric component at 41CM167. (a) uniface on over-
shot flake fragment with burin tip; (b) indeterminate uniface; (c) proximal utilized flake fragment with haft-
ing wear, possible uniface fragment; (d) proximal utilized flake fragment with hafting wear, possible uniface
fragment; (e) utilized flake distal fragment with deliberate break.
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The attributes of a flake, such as whether
it was removed from a percussion flake core, a
biface, a bifacial core, or a blade core, are an
important key to its technological origin. Uti-
lized flakes and unifaces from the Late Prehis-
toric component represent a variety of flake
production strategies. Of the 13 utilized flakes,
5 were removed from percussion flakes, 2 rep-
resent flake blades removed from a flake blade
core, 5 are associated with a bifacial technol-
ogy (4 are from a bifacial core and 1 is an over-
shot flake fragment from biface manufacture),
and 1 is indeterminate.
The single core was recovered from Exca-
vation Unit 2, Level 2 (99.80–99.70 m). The ar-
tifact is a percussion core with a radial (or
centripetal) flake removal pattern from one
surface (Figure 6.14). A cortical platform is
present on the opposing surface. Weathered
chalky cortex indicates that this chert cobble
was from a primary source. The sizes of the
specimen and the flake scars on it suggest that
this core was discarded in an exhausted state.
Core dimensions are: maximum length
68.6 mm; maximum width 67.7 mm; maximum
thickness 31.4 mm; weight 163.4 g.
In addition to the chipped stone artifacts, 1
fragmentary ground stone artifact and 1 bat-
tered cobble tool were recovered from the Late
Prehistoric component (Figure 6.15a–b). The
ground stone artifact was recovered from Ex-
cavation Unit 2, Level 3, and is a rectangular
tabular sandstone fragment with one smooth
surface that may be the result of grinding (Fig-
ure 6.15a). Fracture characteristics indicate
that intensive heating broke this artifact, which
suggests that the grinding tool, possibly a frag-
ment of a metate, may have been broken and
recycled for use as a hearth stone. Dimensions
are: maximum length 64.4 mm; maximum
width 34.3 mm; maximum thickness 15.9 mm;
weight 64.3 g.
The large cobble tool was recovered from
Excavation Unit 1, Level 5, and it is a large piece
of a stream-worn river cobble of limestone, with
a broken face. The broken face also has stream-
worn edges, having been broken by stream ac-
tion before being picked up by people. Battering
is evident, albeit minimally, along some edges
of the broken face, and this cobble may have
functioned as a large chopping tool. In addition,
one of the cobble’s natural faces has a small
depression that is 34.3 mm in diameter and
7.0 mm deep (Figure 6.15b). This may be a natu-
ral pit on the rock’s surface, but it appears to
be been worn slightly. It is likely that this cobble
tool also served as a nutting stone. Dimensions
of this artifact are: maximum length 215.0 mm;
maximum width 150.0 mm; maximum thick-
ness 82.0 mm; weight 2041.4 g.
Debitage from the Late Prehistoric compo-
nent consists of a total of 1,333 pieces represent-
ing 87.4 percent of all debitage from 41CM167.
Of this total, a subsample of 335 pieces was se-
lected for detailed technological analysis that
represents 27.7 percent of all debitage from the
Late Prehistoric component. The subsample can
be subdivided into 96 (28.0 percent) whole
flakes, 167 (48.7 percent) broken flakes, 33
(9.6 percent) chips, and 47 (13.7 percent) pieces
of nondiagnostic shatter. Fragments are repre-
sented by 46 proximal, 25 medial, 59 distal, 36
wedge fragments, 1 medio-distal fragment, 12
longitudinal or lateral fragments (split flakes),
1 indeterminate, and 57 thermally fractured
pieces of shatter. Flake fragments and shatter
centimeters
0 1 2
Figure 6.14. Percussion core with radial flake re-
moval pattern from the Late Prehistoric component
at 41CM167.
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c
centimeters
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b
Figure 6.15. Ground and battered stone implements from the Late Prehistoric component at 41CM167.
(a) ground stone tool fragment; (b) battered cobble tool with possible nutting stone pit on one face (marked by
arrow); (c) bottom side of cobble tool showing battered edges.
105
Chapter 6: Excavations at the Landa Park Golf Course Site, 41CM167
represent 72.0 percent of the sample total. Cor-
tex is present on only 7.3 percent (n = 25) of the
sample, indicating that the assemblage is domi-
nated by late-stage debitage. Cortex types rep-
resented are 16 pieces with a thin white chalky
rind, 9 with stream-worn cortex, and 2 with
patina. Most of the cortical debris present indi-
cates primary or only moderately weathered
materials close to the original bedrock source.
Flake types that could be identified are bend-
ing (n = 85, 59.9 percent), biface or tool edge
retouch (n = 9, 6.0 percent), Hertzian (n = 31,
20.5 percent), overshot (n = 2, 1.3 percent), pres-
sure flakes (n = 14, 9.3 percent), and 1
hammerstone spall (0.7 percent). Debris indica-
tive of biface manufacture, maintenance or pro-
duction of flakes from bifacial cores (includes
bending, biface or tool retouch, overshot and
pressure flakes) represents 76.4 percent of all
analyzed Late Prehistoric debitage. Coupled
with the abundance of biface fragments, bifa-
cial technology was predominant during the
Late Prehistoric at 41CM167. The reduction tra-
jectory of debitage was inferred based on tech-
nological attributes of complete flakes and
proximal flake fragments. Reduction trajecto-
ries for complete and proximal fragments are
percussion flake (n = 18, 15.8 percent), percus-
sion blade (n = 5, 4.4 percent), biface or bifacial
core (n = 69, 60.0 percent), tool edging and shap-
ing (18, 15.8 percent), and core platform and core
surface maintenance (n = 4, 3.5 percent).
The length and width of complete flakes,
utilized flakes, and unifaces indicates that there
appears to be a technological relationship, with
all of these being produced by similar reduction
techniques (Figure 6.16). Debitage size patterns
compare favorably to those of the Late
Prehistoric component flakes at 41CM25.
Similar strategies of flake production and tool
manufacture appear to have occurred in both
areas. Striking platform size indicates that most
platforms were small, being less than 10 mm in
width and between 2 and 3 mm in thickness,
characteristic of activities as biface shaping,
finishing, and tool maintenance. Of all flake
fragments, the most common size range is 0–
19 mm in maximum dimension (n = 137, 68.50
percent); the remainder were above 20 mm in
maximum dimension (n = 63, 31.50 percent). A
comparison of striking platform dimensions
indicates a predominance of platforms between
2 and 4 mm in thickness and less than 10 mm in
maximum width, characteristic of late-stage tool
manufacture or activities such as resharpening
or maintenance (Figure 6.17). Larger platform
dimensions indicate the presence of some earlier
stage manufacture and core reduction.
While 18 pieces of burned clay were recov-
ered, only one specimen warrants additional
description. A burned clay piece from Level 2
(99.70–99.60 m) is very small (32x28 mm and
14 mm thick), but it exhibits very fine parallel
striations on one face. The specimen is too small
to determine with certainty, but it appears to
be a piece of burned daub with grass impres-
sions, although the possibility that it is a frag-
ment of a ceramic sherd cannot be ruled out.
The faunal remains from the Late Prehis-
toric component include 168 animal bone frag-
ments. Bones identifiable to specific taxa
include 4 turtle, 14 softshell turtle, 1 deer, 2
deer-sized ungulate, and 2 bison/cow-sized un-
gulate (see Appendix D). Twelve small mussel
shell fragments were recovered. Although they
are likely to be cultural, none are umbo frag-
ments, and they are not particularly diagnos-
tic. Preservation of botanical remains was very
poor in this component (see Appendix F).
LITHIC ARTIFACTS COLLECTED
BY LCRA
A small assemblage of lithic artifacts was
collected from various locations following a long
transect across 41CM167 by LCRA archeolo-
gists monitoring the auger testing for replace-
ment transmission towers. These materials are
summarized briefly in Table 6.9 and compared
to other materials recovered by PAI. LCRA
placed seven auger tests at each of seven pole
structure locations within the Landa Park Golf
Course grounds that were considered to be
within site 41CM167 (Malof 2005:27).
Brief examination of the lithic artifacts
recovered from auger tests indicates a predom-
inance of small-sized debris, primarily noncort-
ical, and biface fragments. The character of the
material and chert variability are within the
range documented by excavated materials
recovered during PAI controlled excavations at
Structure 1/10 near Auger Test 7. Depths of
artifacts recovered from Auger Test 7 compare
favorably with the stratigraphic abundance of
artifacts recovered during test excavations and
data recovery.
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One core was recovered from Auger Test 7,
Level 2 (30–50 cm). The artifact represents what
can best be described as a flake blade core with a
thin cortex striking platform reduced from a thick
percussion flake. A portion of the distal hinge frac-
ture is present. Several small flake blades have
been removed from the cortical striking platform.
Core dimensions are: maximum length
41.12 mm; maximum width 38.09 mm; maximum
thickness 19.53 mm; weight 37.4 g.
Four biface fragments were recovered from
auger tests (see Table 6.9 above). These consist
of two heavily burned pieces from Auger Tests
4 and 9, a wedge fragment from Auger Test 7,
and a small fragment from Auger Test 9. It is
not possible to assign the majority of these
materials to cultural components identified for
41CM165 given their distance from the PAI
excavations, uneven surface topography, and
stratigraphic differences.
SUMMARY OF DEPOSITIONAL
HISTORY AND COMPONENTS
Site 41CM167 appears to be situated on the
same broad alluvial terrace of the Comal River
as 41CM25. Geotechnical borehole data indi-
cates that these terrace deposits are at least
9 m thick (Drash Consulting Engineers Inc.
2005). Prehistoric occupations at this site ap-
pear to span most of the Holocene, and the de-
posits exposed in the PAI 2005 excavation
correlate to Bailey and Bousman’s (1989) sedi-
mentary units designated as Stages 3 and 4.
Stage 3 deposits, the older of the two, are char-
acterized by interbedded gravels and very pale
Figure 6.16. Scatterplot of maximum length and maximum width of complete flakes from the Late Prehis-
toric component at 41CM167.
107
Chapter 6: Excavations at the Landa Park Golf Course Site, 41CM167
brown to yellow silt loams and sands. Some have
been pedogenically altered and display reddish
hues, which Bailey and Bousman (1989:19–21)
suggested represents a truncated soil beneath
a geologic unconformity. Stage 4 deposits rep-
resent the modern surface soil, which consists
of dark clay and clay loam soils with moderate
to strong blocky structure. A radiocarbon date
on charred wood fragments from Level 19 indi-
cates that the 190 cm of alluvial sediments were
deposited within the last 4,000 years (since
about 2000 B.C.).
Three radiocarbon dates on charcoal from
41CM167 indicate that there has been some
degree of vertical mixing of deposits. In par-
ticular, it is notable that the two dates from
Levels 7 and 10 are stratigraphically reversed;
see Table 6.2). Vertical and horizontal dis-
placement of charred remains could be the
result of bioturbation from plant roots or bur-
rowing by animals or insects, and it is likely
that such processes have impacted other ar-
chaeological remains as well. In addition, the
clayey sediments containing the cultural re-
mains have a high shrink–swell potential and
are subject to processes of argilliturbation
(Waters 1992:299–300).
Given the geomorphic characteristics
described above, and the fact that the cultural
materials obtained in the 2x2m block excavation
represent a relatively small sample, the overall
interpretability of cultural components is limited
in many ways. Table 6.10 summarizes the
recovery of cultural materials associated with
the three defined components. The components
were defined based on the vertical distributions
of the four diagnostic projectile points, densities
of unmodified debitage, and three radiocarbon
ages obtained on charred remains. However, the
identified cultural components are not well
defined and the data are tenuous at best.
The four temporally diagnostic artifacts are
2 Early Triangular dart points or bifaces from
Levels 8 and 9, 1 Edgewood dart point from
Level 4, and 1 Perdiz arrow point from Level 2.
Thus, the vertical sequence of points appears
to be valid. Unfortunately, the three radiocar-
bon dates obtained from charred wood samples
are more problematic. The 2–sigma calibrated
dates are:
Figure 6.17. Scatterplot of maximum width and maximum thickness of the striking platforms of complete
flakes from the Late Prehistoric component at 41CM167.
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2190–1940 B.C. from Level 19
A.D. 70–250 from Level 10
110 B.C.–A.D. 70 from Level 7
The older date from Level 19 appears rea-
sonable given that the 1.9 m of late Holocene
alluvial sediments could easily have been ac-
cumulated in the past 4,000 years. The other
two dates are in reverse stratigraphic order and
make little sense unless the middle date was
obtained on a piece of charcoal that was trans-
ported downward from younger deposits above.
A fourth date was obtained on a charcoal frag-
ment from 305–330 cm, and it was recovered
in an auger test 110 cm below the bottom of
the excavation block. The calibrated date of
2580–2430 B.C. indicates that the 3 meters of
alluvial sediments were deposited in the last
4,500 years. This appears to be quite reason-
able in this context.
When the dates are compared with the
points, another inconsistency is evident. If our
identification of two specimens as Early
Triangular points or bifaces is correct, they are
occurring in deposits that are much younger
than expected. At the Royal Coachman site in
Comal County, nine Early Triangular specimens
were recovered from contexts that are well dated
to 5880–5340 B.P. or 3930–3370 B.C. (2-sigma,
calibrated dates presented by Mahoney [et al.
2003:61–69, Table 8.1]). The Early Triangular
specimens from the Landa Park Golf Course site
appear to be in deposits that date between 2,000
and 4,000 years old. In all likelihood, these
points were picked up from older sites and
redeposited by later peoples. A similar
Table 6.9. Summary of lithic artifacts recovered from LCRA auger tests at 41CM167
Auger
Test Level
Depth Below
Ground Surface
(cmbs)
Number of
Specimens Artifact Types
3 2 20–50 1 1 tertiary flake
4 70–90 1 1 tertiary flake
6 110–130 2 1 tertiary flake, 1 flake fragment
4 3 40–60 2 2 flake fragments
4 60–80 5 1 biface fragment, 2 flake fragments, 1
secondary flake, 1 tertiary flake
5 80–100 1 1 flake fragment
5 4 60–80 2 1 tertiary flake, 1 flake fragment
5 80–100 6 6 tertiary flakes
6 100–120 3 1 tertiary flake, 2 flake fragments
6 unknown unknown 2 2 burned flake fragments
1 0–30 3 1 flake fragment, 1 tertiary flake, 1 biface
thinning flake
2 30–50 1 1 biface thinning flake
3 50–70 2 1 flake fragment, 1 tertiary flake
7 1 0–30 2 1 secondary flake, 1 tertiary flake
2 30–50 4 1 biface fragment, 1 core, 1 tertiary flake, 1
flake fragment
3 50–70 4 3 biface thinning flakes, 1 flake fragment
4 70–90 3 1 secondary flake, 2 biface thinning flakes
5 and 6 90–130 2 2 tertiary flakes
8 1 0–20 1 1 secondary flake
4 60–80 1 1 burned flake fragment
9 1 0–20 4 3 tertiary flakes, 1 shatter
4 60–80 3 1 secondary flake, 1 tertiary flake, 1 burned
flake fragment
6 100–120 2 1 biface fragment, 1 flake fragment
7 120–150 3 1 biface fragment, 2 flake fragments
Total 60 4 biface fragments, 54 flakes
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phenomenon probably occurred at the Comal
Power Plant site, where an Early Triangular
point was found in the same level as a
Pedernales point (see Chapter 5).
One alternative explanation must also be
offered with regard to the dating inconsisten-
cies with the Early Triangular points. It is pos-
sible that the 41CM167 specimens are not Early
Triangular but are Tortugas points, which
would not be out of context in deposits that were
2,000 to 4,000 years old (Turner and Hester
1999:188). Noting that one of the 41CM167
specimens (see Figure 6.8b) described earlier
does indeed have some Tortugas attributes,
Prewitt’s (1995:132) point distribution data
show that Tortugas points are found in Comal
County and as far north as Williamson and
Lampasas Counties. The identification and cul-
tural implications of the Early Triangular points
are discussed in more detail in Chapter 7.
SNAILS AS ENVIRONMENTAL
AND CULTURAL INDICATORS
AT 41CM167
All of the snails from Excavation Unit 1 at
41CM167 were collected and analyzed, and eight
taxa were identified (see Appendix E). Five taxa
represent land snails, two are aquatic, and one
is a recently introduced species. Land taxa are
Rabdotus sp., Rabdotus dealbatus, Praticollela
berlanderiana, Polygyra texasiana, Polygyra
mooreana, and Olygyra orbiculata. Aquatic taxa
are limited to Helisoma sp. and Elimia comalen-
sis. Elimia is an endemic snail characteristic of
Comal Springs. Ruminella decollata is a recent
introduction (probably since the golf course was
established) and is not associated with the
prehistoric occupation of the site.
The assemblage is dominated by land
snails, with more than 99 percent of the snails
from all three components being land species.
Environmental characteristics of these snail
types suggest that the vegetational character
of 41CM167 was xeric open brush or grassland
habitat with scattered, open tree canopy. With-
out more detailed analyses of snail populations
(e.g., size and age analysis of each species),
more detailed environmental observations
cannot be made.
A brief look at the overall frequency of snails
by levels (see Figure 6.18) and a comparison with
the vertical distributions of burned rocks and
unmodified flakes (see Figure 6.6) is interesting.
Table 6.10. Comparison of artifact frequencies and densities for cultural components at 41CM167
Archaic I Archaic II Late Prehistoric
3.2 m3 1.6 m³ 2.8 m³
Artifact Category Total
Density
(per m2) Total
Density
(per m2) Total
Density
(per m2)
Arrow points – – – 0.0 1 0.4
Dart Points – – 2 1.3 1 0.4
Bifaces – – - – 7 2.5
Unifaces – – 1 0.6 3 1.1
Utilized Flakes 1 0.3 3 1.9 12 4.3
Cores and tested cores 1 0.3 – – 1 0.4
Debitage 36 11.3 127 79.4 1,333 476.1
Shatter 14 4.4 21 13.1 30 10.7
Ground stone – – – – 2 0.7
Total Stone Artifacts 52 16.3 154 96.3 1390 496.4
Total Chipped Stone Tools 1 0.3 6 3.8 24 8.6
Chipped Stone Tool to Debitage
Ratio
1 to 36 – 1 to 21 – 1 to 56 –
Burned rocks (kg) 1.2 0.4 4.5 2.8 6.1 2.2
Burned clay 13 4.1 10 6.3 18 6.4
Bones 22 6.9 39 24.4 168 60.0
Mussel shells 1 0.3 – – 12 4.3
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Chapter 6: Excavations at the Landa Park Golf Course Site, 41CM167
There is a general correlation evident in that
the levels containing the highest numbers of
snails also are the levels containing large
amounts of burned rocks. In particular, Levels
2 and 8 produced large amounts of snails that
may be associated with peaks in burned rock
density. It is likely that the snails were attracted
to the organic rich soils where significant
amounts of burned rocks and other debris were
discarded. It also is notable that the Archaic I
deposits, the oldest component, contain fewer
snails and cultural materials.
Figure 6.18. Vertical distribution of the three most common taxa of snail shells from Excavation Unit 1 at
41CM167.
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A REGIONAL PERSPECTIVE ON HUNTER-GATHERER
BEHAVIOR AND ADAPTATION
IN THE COMAL SPRINGS AREA
Archeological and historical evidence in-
dicates that many native Americans lived in
and around Comal Springs repeatedly through-
out the Holocene, beginning in the Late
Paleoindian times and continuing into the pe-
riod of European contact and settlement. Al-
though the LCRA-sponsored excavations at
41CM25 and 41CM167 were relatively limited
in scope, the newly acquired archeological data
represent a significant addition to our knowl-
edge of the prehistoric use of natural springs
along the Balcones Escarpment. The impor-
tance of the Balcones Escarpment zone to the
prehistory of Texas is unquestionable, but re-
search is only now revealing information on
the true significance of the Balcones Escarp-
ment zone as an ecological interface between
the Edwards Plateau and the Blackland Prai-
ries and as a prehistoric settlement and trans-
portation corridor.
CULTURAL CHRONOLOGY
AT COMAL SPRINGS
Comal Springs is one of the largest fresh-
water springs in Texas, and its location along
the Balcones Fault Zone means that the area
has variable topography and a lush riparian
habitat. Before modern development occurred,
a diversity of plants and animals were avail-
able, as well as ample stone resources in the
nearby Edwards limestones and old Comal
River channel gravel deposits. All things con-
sidered, the Comal Springs area was an invit-
ing location for prehistoric peoples.
Many archeological studies have been done
at prehistoric sites in and around Landa Park
and the Comal Springs area since the 1930s
7John E. Dockall and Douglas K. Boyd
(Table 7.1). Individual investigations are reported
by Arnn (1997a, 1997b, 1997c, 1997d), Bailey
(1986), Bailey and Bousman (1989), Espey,
Huston and Associates, Inc. (1992, 1993a,
1993b), Houk and Frederick (1995); Houk and
Lehman (1996), Hoyt (1993), Malof (2005), Pot-
ter (1989), Smith (1985), Voellinger et al. (1990),
and Woolsey (1936). These previous investiga-
tions have involved work on at least 14 prehis-
toric sites (Comal County sites 25, 90, 167,
172–178, 184, 190, 205, and 221) located in close
proximity to Landa Park and Comal Springs.
Numerous site numbers have been assigned for
archeological management purposes, and over-
lapping site boundaries have caused consider-
able confusion in the past. The assignment of
site numbers and locations by archeologists has
done little to help us understand the true na-
ture of the prehistoric occupations there. The
cultural reality is that the entire Comal Springs
area was intensively occupied for many thou-
sands of years, and the springs area should be
considered a large, repeatedly occupied site com-
plex for interpretive purposes.
Table 7.2 compares the temporally diag-
nostic artifacts recovered from Comal Springs
sites with diagnostics found at other sites in
Comal County. The main inference that may be
derived from these data is that many different
point styles have been found throughout Comal
County and the same diversity is represented
in the Comal Springs area. The points found
around the springs represent the entire cultural
spectrum, from Paleoindian to Toyah phase. It
also may be significant that several of the point
styles found at the springs are more commonly
found in south or west Texas than in central
Texas. Points typical of other areas suggest a
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Table 7.2. Comparison of temporally diagnostic points and pottery recovered from archeological
investigations at Comal Springs and elsewhere in Comal County
Diagnostic Points and Artifacts
Found in Comal
Springs Sites
Found at Other
Comal County Sites
Paleoindian, 11,500 to 8800 B.P.
Clovis (?) x –
Meserve – x
Scottsbluff x –
Early Archaic, 8800 to 6000 B.P.
Angostura x x
Baird x –
Big Sandy-like – x
Gower x –
Hoxie x –
Martindale x x
Uvalde x x
Wells x –
Middle Archaic, 6000 to 4000 B.P.
Andice-like – x
Bell x x
Guadalupe biface – x
Nolan x x
Nolan/Pandale – x
Pandale – x
Tortugas* x x
Travis x x
Williams x x
Late Archaic, 4000 to 1200 B.P.
Bulverde x x
Castroville x x
Catan* x –
Desmuke* x –
Darl x x
Early Triangular – x
Edgewood – x
Ellis x x
Ensor x x
Ensor-Frio – x
Fairland x x
Fort Hood Provisional Type 1 x –
Frio x x
Godley x –
Kinney x x
Lange x x
Langtry* – x
Mahomet x –
Marcos x x
Marshall x x
Matamoros* x –
Montell x x
Paisano* – x
Pedernales x x
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high degree of mobility or exchange and
highlight the importance of spring localities.
Unfortunately, the nature of the limited
investigations in the Comal Springs area means
that quantifying the points recovered from vari-
ous sites or localities is not a meaningful exer-
cise. Despite the number of investigations that
have occurred in the springs area, most have
been limited to survey and minimal testing. The
recent, but as yet unreported, LCRA investiga-
tions at 41CM25 (Dan Prikryl and Andy Malof,
personal communication 2005) and the PAI
work reported herein constitute the most inten-
sive archeological excavations in the Comal
Springs area since Woolsey’s (1936) work almost
70 years ago.
When the archeological data from the 2005
PAI investigations at 41CM25 and 41CM167 are
viewed in this context, the combined evidence
demonstrates that there is a high likelihood of
encountering buried prehistoric cultural re-
mains virtually anywhere one goes in the Landa
Park and Comal Springs area. The archeologi-
cal investigation at 41CM167 also demonstrates
that alluvial sediments in the Comal Springs
area are quite thick, and that prehistoric re-
mains may be found buried at depths of 3 m or
more. In addition, the geotechnical bore hole
data compiled for the LCRA’s Clear Springs
Table 7.2, continued
Diagnostic Points and Artifacts
Found in Comal
Springs Sites
Found at Other
Comal County Sites
Refugio* – x
Shumla* – x
Late Prehistoric, Austin Phase, 1200 to 800 B.P. (800 to 1200 A.D.)
Edwards x x
Scallorn x x
Late Prehistoric, Toyah Phase, 800 to 350 B.P. (1200 to 1600 A.D.)
Fresno – x
Perdiz x x
Bone-tempered pottery x x
*Denotes a point style common in south or west Texas; all others are commonly found in central Texas.
Note: See Table 7.1 for references for point type identifications. Temporal assignments are based on the
chronology of Collins (1995) but dating of points not found in the Collins chronology is from Turner and
Hester (1993). The Provisional Type 1 is defined by Kleinbach et al. (1999:335–344). References for artifacts
found in the Comal Springs sites are in Table 7.1. References for other sites in Comal County include:
41CM1 (Oblate), Tunnell (1962)
41CM2 (Footbridge), Suhm (1962)
41CM3 (Wunderlich), Johnson (1962)
41CM29, Shafer (1963)
41CM62, Assad (1978)
41CM88, Kelly and Hester (1975a)
41CM96, Gerstle, Kelly, and Assad (1978)
41CM111, Mahoney et al. (2003)
Autotransformer Project suggest that alluvial
deposits in the vicinity may be as much as 5 m
thick in places (Drash Consulting Engineers,
Inc. 2005). Unfortunately, the archeological
studies done in these alluvial deposits have been
sporadic and piecemeal, and a comprehensive
geomorphic study of the alluvial deposits in the
Comal Springs area is sorely lacking. Because
the archeological investigations in the Comal
Springs area have been limited, one must look
at site data over a broader area to gain a better
understanding of the prehistory of Comal
Springs and the utilization of resources along
the Balcones Fault Zone.
WATER RESOURCES ALONG
THE BALCONES FAULT ZONE
Comal Springs is one of many springs and
artesian water sources found along the Balcones
Escarpment or Fault Zone (see Figure 1.2).
Many of the largest and historically significant
springs in Texas originate from the Edwards
Aquifer along the Balcones Fault Zone (Figure
7.1). Although its geology is complex, the fault
zone marks the boundary zone between two
major physiographic provinces—the Edwards
Plateau and the Gulf Coastal Plain—and it is
an especially important aspect of the regional
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environment. The rather regular distribution
of springs along the escarpment fault zone and
their reliability as water sources were signifi-
cant factors in both prehistoric and historic
settlement and use of the region (Brune 1975).
Among the most significant discharge points for
the Edwards Aquifer are three of the largest
springs in Texas—Comal Springs, Hueco
Springs, and San Marcos (Aquarena) Springs
(Ogden et al. 1986:115).
The importance of Comal Springs is well
documented in historic times. From 1756 to
1758, a location near Comal Springs was the
site of Mission San Francisco Xavier (formerly
Mission San Xavier) located in Milam County.
By 1845, German settlers led by Prince Carl
Figure 7.1. Major springs along the Balcones Fault Zone. Spring names and locations are from Brune (1975).
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Solms-Braunfels had settled New Braunfels and
referred to the springs as “Las Fontanas.” A to-
tal of 1,300 acres surrounding the springs were
purchased for mill development. By the 1860s
the springs and the Comal River were sources
of power for gristmills, sawmills, flour mills, and
textile mills. From 1890 to 1950 and 1978, the
river and springs were sources of hydroelectric
power (Brune 1996; Ogilvie and Greene 1996).
That the springs and natural wells along
the Balcones Fault Zone were extremely impor-
tant to prehistoric and historic humans is evi-
dent from the growing number of localities that
have yielded significant archeological evidence
of intensive use (Table 7.3). The occupation his-
tory for these springs begins in the Paleoindian
period and continues until the Historic period.
Comal Springs, among others, was a strategic
location along early Spanish Colonial routes
such as the El Camino Real and the Old San
Antonio Road. These roads undoubtedly fol-
lowed earlier established Indian routes across
the area. The interface between the Balcones
Escarpment and the Blackland Prairie provided
an ideal and logistical setting for transit routes
across Texas (Brune 1975:5, Figure 2). It is not
surprising that the prehistoric trails along the
Balcones Escarpment evolved into historic
routes that later became the modern transpor-
tation corridor called Interstate Highway 35
(Erlichman 2006).
PREHISTORIC SUBSISTENCE
AT COMAL SPRINGS
Relatively speaking, the faunal remains
from sites 41CM25 and 41CM167 provide more
useful subsistence data than do the macrobo-
tanical remains. Overall recovery of charred
plant remains was low (see Appendix F), due
partly to poor preservation but perhaps mainly
to limited sampling. Scattered burned rocks
were common throughout the deposits at both
sites, but only one amorphous burned rock
feature was encountered (Feature 1 at 41CM167),
and it appears to be a cluster of burned rocks
scattered on a living surface. There is no reason
to expect to find well-preserved charred organic
remains associated with scattered burned rocks
and activities carried out at the ground surface.
Conversely, there is every reason to believe that
preservation of organic remains might be quite
good if an intrusive feature such as an earth oven
were encountered at either of these sites.
Charred remains of dewberry nutlets and
unidentified nutshell were recovered from the
PAI excavations at 41CM25, but all other
charred remains were wood charcoal. It is
notable that the previous LCRA excavations in
the eastern portion of site 41CM25 produced
charred bulb fragments.
Shaffer has provided a detailed analysis and
interpretation of the faunal record for 41CM25
and 41CM167 (see Appendix D). The faunal
record for both sites is similar for all analytical
components, suggesting similar subsistence
patterns and a relatively stable faunal resource
base in the vicinity of the springs. The record
for both sites indicates the exploitation of a va-
riety of habitats: riparian, riverine, and open
oak-grasslands savanna. Riparian and riverine
resources included fish, turtles, and perhaps
beaver and other small animals. Deer, deer/
pronghorn-sized ungulates, and bison/cow-sized
ungulates probably represent animals taken
from more open savanna settings from either
the uplands of the Edwards Plateau to the north
or the Blackland Prairie to the east and south
of the project area. Interestingly, bison/cow-
sized faunal remains are only present within
the upper deposits at both sites. Unfortunately,
it is not possible to attribute these remains to
the Late Prehistoric occupations with absolute
confidence given the evidence for mixing with
upper Archaic materials and later historic re-
mains. Poor faunal preservation also precludes
certain associations. Taken together, however,
the faunal record for both sites indicates use of
a variety of subsistence resources from varied
habitats surrounding Comal Springs.
PREHISTORIC OCCUPATIONS
AT COMAL SPRINGS
As discussed above, the diversity of point
types in the Comal Springs area is impressive,
but only one collection is large enough for the
relative frequencies of point types to perhaps
reflect intensity of occupations at different
times. Bailey and Bousman (1986:12) briefly
discussed the Roland Penshorn collection of
artifacts recovered from surface and road con-
struction along Fredricksburg Road and Bell
Street in the 1930s. It is assumed that he col-
lected all projectile points and was not selec-
tively excluding any particular specimens. The
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collection included 13 Early Archaic dart points
typed as Baird, Bell, Martindale, Uvalde, and
Wells. Middle Archaic points (49) are typed as
Bulverde, Lange, Marshall, Nolan, Pedernales,
and Williams. Late Archaic points (34) are typed
as Castroville, Darl, Ellis, Ensor, Fairland, Frio,
Godley, Mahomet, Marcos, and Montell. Late
Prehistoric points (6) are typed as Scallorn,
Edwards, and Perdiz. In addition, south Texas
types include 7 Desmuke and Kinney points,
13 Matamoros and Tortugas points, and 11
Catan points. Other diagnostic artifacts in-
cluded Guadalupe, Clear Fork, Covington, San
Gabriel, and Friday bifaces. The entire collec-
tion generally suggests that the most intensive
occupations at Comal Springs occurred through-
out most of the Archaic period.
More recent archeological work in the
springs area has yielded many temporal diag-
nostics (see Table 7.1), but detailed interpreta-
tion of these remains is usually hindered by
small sample sizes and lack of radiocarbon
dates. This also is generally true for most of
Comal County, but one notable exception is the
well-dated stratified deposits at the the Royal
Coachman site (41CM111). At this site, located
on the Guadalupe River upstream from New
Braunfels, upper Archaic deposits are radiocar-
bon dated to ca. 5650–5340 B.P., and the lower
Archaic deposits are dated to ca. 5880–5620 B.P.
(Mahoney et al. 2003:56).
Evidence for rather intensive prehistoric
use has been documented at Landa Park, and
archeological data from 41CM25 and 41CM167
provide more details on the general sequence
of prehistoric occupations at Comal Springs.
Both sites contain evidence of rather substan-
tial Middle to Late Archaic use overprinted with
Late Prehistoric occupation debris. Late Pre-
historic deposits provide tantalizing evidence
of Toyah phase peoples living in the area. Re-
cent work by LCRA archeologists in the east-
ern portion of 41CM25 along Fredricksburg
Road (Andy Malof, personal communication
2005) compares well with the occupational his-
tory recovered at 41CM25 and 41CM167 dur-
ing this project.
The distribution of surface discharge areas
associated with Comal Springs includes small,
medium, and large springs scattered along the
base of the Balcones Escarpment. Some smaller
spring vents are also located away from the
main springs, and some occur along the Comal
River near 41CM167. Known archeological sites
in the area are distributed along the tributary
creeks and upper terraces of the Comal River.
Primary bedrock chert sources are present in
Panther Canyon to the north of Comal Springs,
and chert nodules also occur in some areas near
Comal Springs as secondary gravel deposits.
Comal Springs and the spring-fed Comal
River represented a mosaic of reliable aquatic,
riparian, and upland resources to prehistoric
inhabitants throughout the Holocene epoch. The
known archeological record for the springs and
adjacent environs portrays a relatively constant
occupation record spanning the entire Holocene
suggesting that the resource base has been es-
sentially stable since the Late Pleistocene. Post-
glacial environmental data suggests that
vegetation patterns similar to present day were
established and maintained through much of
the Holocene (Bryant and Holloway 1985:61).
The oak-dominated woodlands of central Texas
appear to have shifted to a more open mixed
oak-grasslands savanna vegetation pattern ca.
1500 B.P., probably in response to an extended
period of warmer and drier climatic conditions
(Bryant and Holloway 1985:63). It is notable
that a beaver bone was found in the Archaic II
deposits at 41CM25 (see Appendix D), and this
indicates beaver ponding was probably occur-
ring near Comal Springs.
The investigations of 41CM25 and 41CM167
reported here represent the most detailed analy-
ses of recovered archeological collections from
the Comal Springs area to date. Most collections
recovered from the springs area during previ-
ous projects are relatively small samples that
have not been dated or analyzed to any signifi-
cant extent. However, dense deposits of artifacts
were encountered during previous testing at
Landa Park. A 1x1m test unit at the Landa Golf
Course Pro Shop produced 728 lithic artifacts
in 110 cm of cultural deposits (41CM175; Arnn
1997d:Table 3). An investigation of a sidewalk
construction area in Landa Park (41CM221;
Arnn 1997d:Table 2) produced 2,202 lithic arti-
facts (including 132 tools) from a 2x5m area dug
to 70 cm. The densities of lithic debitage at these
sites—658 per m3 at the Pro Shop and 280 per
m3 at the Landa Park sidewalk—are higher
than the 201 flakes per m3 at 41CM167 but sig-
nificantly lower than the 2,144 flakes per m3 at
41CM25. Despite the high degree of historic and
modern disturbances around Comal Springs,
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particularly at Landa Park and the golf course,
many areas have abundant artifacts in good
archeological contexts, and the intensity of pre-
historic activities is unquestionable.
The results obtained from all investigations
at Comal Springs document an intensive and
repeated use of this area for at least the last
8,000 to 9,000 years. Evidence for occupation
and use of Comal Springs during the Late
Paleoindian and earlier time periods is sketchy
at best but tantalizing given the recovery of
probable Clovis, Scottsbluff, and Meserve
points. Early and Middle Archaic occupations
appear to be a little more common, but the most
abundant evidence of prehistoric use of the
Comal Springs is associated with the Late Ar-
chaic period. An increased intensity of use dur-
ing the Late Archaic is demonstrated by the
sheer number of points found, diversity of styles
found (see Tables 7.1 and 7.2), and the pres-
ence of a probable Late Archaic cemetery in a
portion of 41CM25. Late Prehistoric evidence
is found at several locations in the Comal
Springs area, with occupations by Austin and
Toyah phase peoples (see Table 7.1). Austin
phase occupations seem to be rather sparse, but
there appears to be a consistent veneer of Toyah
occupation debris at many locations through-
out the springs area.
Archeological investigations at 41CM25 and
41CM167 defined three stratified prehistoric
components at each site, but the components
do not correlate between the sites (Figure 7.2).
Both sites have Archaic occupations that are
not well defined, temporally or culturally. Each
site also has a Late Prehistoric component that
seems to represent a Toyah phase occupation
distinguished by the presence of Perdiz points,
bone-tempered ceramics, and tool types sugges-
tive of Toyah lithic technology (e.g., beveled
knives). Abundant Late Prehistoric cultural
materials were found at both sites, and a single
fire-cracked rock feature was present at
41CM25. Subsistence data are limited due to
the generally poor preservation of faunal and
macrobotanical remains, but the evidence sup-
ports an interpretation of intensive use of local
faunal resources. Projectile point types from
earlier time periods were found within the Late
Prehistoric deposits at both sites, and there are
two probable explanations for these occur-
rences. One is that there is limited vertical mix-
ing of deposits, and the other is that the Late
Prehistoric peoples were scavenging and reus-
ing lithic materials from earlier occupations.
Given the intensity of occupations at these sites,
it is likely that both of these phenomena were
occurring to some unknown extent. The Late
Prehistoric lithic assemblages at 41CM25 and
41CM167 are dominated by expedient utilized
flakes and minimally retouched tools used for
a variety of tasks.
Recent LCRA excavations in the eastern
part of 41CM25 along Fredricksburg Road pro-
duced Early, Middle, and Late Archaic materi-
als, but none of the components were well
defined. There are probably three or four cul-
tural zones in this area. The most prominent is
an approximately 20-cm-thick burned rock lens
that occurs at about 50 to 60 cm below ground
surface. This burned rock lens appears to rep-
resent occupational debris that accumulated
within a broad, nearly 2,000-year time period.
A second cultural component includes all of the
materials above the burned rock lens, while the
levels below the burned rock lens constitute the
third cultural zone. It may be possible to subdi-
vide the third component into two zones (Dan
Prikryl, personal communication, 2006).
Evidence of equally intensive Archaic occu-
pations was recovered by the PAI investigations
at 41CM25 and 41CM167, but the remains are
rather difficult to define in terms of temporal
or cultural periods due to the paucity of diag-
nostic artifacts, probable vertical mixing of de-
posits, and apparent scavenging of materials
from earlier occupations. The second analyti-
cal unit at 41CM25, called Archaic II, repre-
sents a probable Late Archaic occupation based
on the presence of a fragmentary Montell point.
Use of site 41CM25 during the Late Archaic
period coincides with the results of previous
investigations at the site. No indication of use
during the Late Archaic was apparent at
41CM167, although some of the alluvial depos-
its almost certainly date to this time. Based
mainly on a few diagnostic projectile points, it
appears that Middle Archaic occupations oc-
curred at 41CM25 and 41CM167. Unfortu-
nately, no datable samples were recovered from
41CM25, and the radiocarbon ages from the
41CM167 cultural deposits are problematic and
contribute little precision to our overall under-
standing of the chronology of the area.
The Archaic deposits at both sites are com-
parable in character with respect to patterns of
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Figure 7.2. Comparison of temporally diagnostic artifacts and radiocarbon dates by levels for 41CM25 and
41CM167. Note that the components cannot be correlated between sites.
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core reduction and tool manufacture and use.
These components are dominated by expedient
edgemodified and retouched tools used for a
variety of tasks. Formal tools are represented
most commonly by late-stage biface fragments
and broken and reworked projectile points. Fire-
cracked rocks are common throughout the de-
posits at 41CM25, and probably represent
remains that were discarded and scattered
when cooking features were dismantled.
One interesting behavioral aspect of the
Late Prehistoric and Archaic lithic technologies
at 41CM25 and 41CM167 is the presence of
deliberately broken artifacts, including bifaces
and flakes removed from cores. Deliberate
breakage and recycling of artifacts is a behav-
ioral aspect of technology not commonly docu-
mented in lithic assemblages. The inference of
this behavior within both Late Prehistoric and
Archaic deposits argues for continuity in the
patterns of lithic-related activities that occurred
in the Comal Springs area.
Clear Fork and Guadalupe tools are gener-
ally considered to be technological indicators of
Archaic period woodworking activities, but none
were recovered from the assemblages at
41CM25 and 41CM167. They are present in
collections from other sites near Comal Springs
area, such as the Guadalupe biface and two bi-
facial adzes (one being a Clear Fork tool) recov-
ered from mechanical excavations at 41CM221
(Arnn 1997b:1). It is certainly possible that
some of the flake tools and recycled biface frag-
ments, smashed flakes, and burins were used
in various woodworking activities.
The very low frequency of ground stone
implements (i.e., manos, metates, and grinding
slabs) at 41CM25 and 41CM167 reflects a pat-
tern also seen at other sites such as the Royal
Coachman site, 41CM111 (Mahoney et al. 2003);
the Camp Pearl Wheat site, 41KR243 (Collins
et al. 1990); and Blocks T and U at the Richard
Beene site, 41BX831 (Thoms 1995; Thoms et
al. 1996). The paucity of ground stone imple-
ments at these sites suggests distinct activity
level and site function differences when com-
pared with other Early and Middle Archaic sites
where ground stone implements are common.
Such implements were common, for example,
in the Archaic deposits at Canyon Reservoir
sites in Comal County (Johnson et al. 1962) and
at the Sleeper site (41BC65) in Blanco County
(Johnson 1991). Mahoney et al. (2003:84) sug-
gest that the lack of ground stone tools at the
Royal Coachman site may be indicative of a dif-
ferent site function, seasonality of occupation,
and local environmental factors. If the presence
of ground stone implements can be broadly
equated with increased duration of occupation,
then portions of sites 41CM25 and 41CM167
could represent repeated, short-term logistical
campsites for procurement and processing of
specific resources. This appears to have been
the case for the Archaic and Late Prehistoric
components at these sites. Ground stone arti-
facts were recovered only in Late Prehistoric
deposits at 41CM25 and 41CM167, and only
three such artifacts were found.
The lithic technologies at 41CM25 and
41CM167 are similar. Two of the most diagnos-
tic debitage characteristics used to identify re-
duction techniques are dorsal flake scar pattern
and inferred reduction trajectory based on a
suite of observed flake characteristics. Although
medial and distal fragments were not assigned
to a particular dorsal flake scar pattern or re-
duction trajectory, proximal fragments and
whole flakes are good indicators of core reduc-
tion strategies and how particular flakes were
produced. These attributes are particularly use-
ful when sufficient numbers and types of cores
are absent from lithic assemblages. Chi-square
values were calculated in order to test whether
or not there are significant differences in the
flake trajectories and dorsal scar patterns be-
tween the three assemblages at each of the
sites—41CM25 and 41CM167. The null hypoth-
esis being tested is that all of the assemblages
at each site are all equal in terms of flake tra-
jectories and dorsal scar patterns.
Table 7.4 shows the data and chi-square
calculations for the three assemblages from
41CM25. The large chi-square statistic and low
p value for flake trajectory indicate that there
are significant differences between the assem-
blages. A test comparing only the Archaic I and
II assemblages shows that there are no signifi-
cant differences, so it is the Late Prehistoric
assemblage that displays a different flake tra-
jectory. The Late Prehistoric component has
slightly higher proportions of biface/bifacial core
flakes and tool edging/finishing flakes than do
the other components. This suggests that the
bifacial reduction and tool finishing strategies
had changed slightly in Late Prehistoric times.
In contrast, the chi-square data in Table 7.5
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show that there are no significant differences
in the dorsal scar patterns between the
41CM167 assemblages, indicating that there
were no meaningful changes in bifacial reduc-
tion or tool finishing strategies through time.
As a cautionary note against over-interpreting
the data, the debitage sample sizes are ex-
tremely small for the 41CM167 assemblages,
especially for Archaic I.
Assuming that the debitage sample sizes
are sufficient and truly representative of the
activities at 41CM25, what does the suggested
change in lithic technology during the Late Pre-
historic period actually represent? One possi-
bility is that the data signal broad technological
changes that occurred during the transition
from the Late Archaic to the Late Prehistoric,
such as the adoption of the bow and arrow and
frequent use of other specific tools (e.g., bev-
eled knives) commonly attributed to Toyah
phase occupations. Aside from this, the data
support a general conclusion that overall site
function did not change dramatically at 41CM25
or 41CM167 during any time period. It is pro-
posed that Comal Springs represents a location
associated with a “predictable occupational his-
tory” (Kuhn 1995:25). A requirement for this
type of residential patterning would be stable
and accessible lithic and subsistence resources.
This has been amply demonstrated by a con-
sideration of the local geology and archeologi-
cal record. If Comal Springs was associated with
a predictable occupational history, then it may
be inferred that the technology is to some de-
gree predictable because certain activities re-
quiring stone tools were commonly associated
with particular places (Kuhn 1990:70–71).
The nature of Comal Springs probably
enabled groups at 41CM25 and 41CM167 to
anticipate and schedule subsistence and
technological needs with some degree of
certainty. The probable presence of at least one
cemetery area and the number of known sites
indicates the importance of the Comal Springs
as a resource location. The ability and relative
freedom to anticipate technological require-
ments at a specific locality could be achieved by
what Kuhn (1990:70–74) has termed “activity-
level provisioning.” In activity-level provision-
ing, raw material needs are met as they present
themselves, and artifacts are typically manu-
factured in response to immediate needs.
Table 7.4. Site 41CM25 flake trajectory and dorsal scar patterns by analysis component
Flake Trajectory Late Prehistoric Archaic II Archaic I
Biface/Bifacial Core 141 97 104
Flake Blade 7 5 2
Flake 17 16 22
Core Preparation 7 3 2
Tool Edging/Finishing 18 4 4
Indeterminate 735 702 735
Total 925 827 869
Note: Chi-square = 26.9960, df = 10, p value = 0.0030. Chi-square value for only Archaic II and Archaic I are:
chi-square = 2.3961, df = 5, p value = 0.7920.
Dorsal Scar Pattern Late Prehistoric Archaic II Archaic I
Full Cortex 2 2 2
Unidirectional 105 85 121
Bidirectional 26 21 24
Multidirectional 8 8 7
Radial/Centripetal 3 1 2
Indeterminate 789 710 723
Total 933 827 879
Note: Chi-square = 6.4662, df = 10, p value = 0.7747.
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Certainly some of the technological needs were
met by the tools that individuals carried with
them, whether bifaces, cores, prepared cores,
bifacial cores, flakes, or finished tools. Personal
items or gear carried to the sites include
projectile points and whole and broken bifaces
recovered. The abundance of flakes produced via
different flake trajectories supports the
contention that an array of core reduction
strategies were used to meet immediate flake
tool needs at each site. Currently there is
insufficient technological data from adjacent
upland sites to know whether similar core
reduction technologies were employed at lithic
quarry/procurement sites. Indications are that
bifaces and bifacial cores represented significant
aspects of the lithic technology and components
of individual tool kits (Assad 1978; Gerstle et
al. 1978; Johnson et al. 1962; Kelly and Hester
1975a, 1975b; Shafer 1963).
Very low numbers of cores and high total
numbers of flakes at 41CM25 and 41CM167
outwardly suggest an emphasis on flake tool
production within the tested portions of these
sites. Flakes were produced and discarded at the
site, but still viable cores were retained and
carried away. Some late-stage bifaces were
probably finished and carried away as well. Some
evidence was also observed to indicate that formal
tools and tool fragments (such as bifaces) were
being recycled into other tools such as gravers,
scraping implements, or burins by smashing and
reuse of fragments. In this respect, the lithic
assemblages from 41CM25 and 41CM167
represent the end of use-life for some tool kit
items such as knives or knife fragments. The few
pieces of unmodified debitage that were
deliberately smashed and recycled may point to
rather specialized adjustments to the lithic
technologies at these sites. Undoubtedly this
represents a degree of technological flexibility in
which the use-life of transported or formal tools
was extended by using specific reduction
techniques to adapt them to other activities. Some
recycling of other implements was part of the
technological organization at both sites, despite
the local availability of abundant and suitable
raw materials.
The emphasis on informal and minimally
retouched flake tools and the technology
employed to recycle broken formal tools and
percussion flakes in an area with abundant raw
materials suggest that the range of activities
conducted at sites 41CM25 and 41CM167 did
not include some common prehistoric tasks. The
absence of any retouched convex end scrapers
Table 7.5. Site 41CM167 flake trajectory and dorsal scar patterns by analysis component
Flake Trajectory Late Prehistoric Archaic II Archaic I
Biface/bifacial core 69 23 9
Flake Blade 5 1 –
Flake 18 5 2
Core Preparation 4 1 –
Tool Edging/finishing 18 8 –
Indeterminate 228 101 27
Total 342 139 38
Note: Chi-square = 6.1300, df = 10, p value = 0.8040.
Dorsal Scar Pattern Late Prehistoric Archaic II Archaic I
Full cortex 2 1 1
Unidirectional 73 33 10
Bidirectional 14 10 –
Multidirectional 5 3 1
Radial/Centripetal - 1 –
Indeterminate 249 91 26
Total 343 139 38
Note: Chi-square = 10.3540, df = 10, p value = 0.4100.
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or formal unifaces suggests that hideworking or
tasks requiring hafted end scrapers were not
conducted. This is supported by the fact that no
unifacially retouched flakes, with characteristic
arched profiles and proximal use-wear, were
identified in the debitage from either site.
Based on the abundance of discarded
debitage, any suggestion that raw lithic mate-
rials were at a premium must be dismissed and
other explanations for apparent curatorial be-
haviors considered. In earlier discussions of ar-
tifact assemblages from sites 41CM25 and
41CM167, it was demonstrated that late-stage
manufacture of implements or late-stage reduc-
tion of cores to produce flake tools were promi-
nent activities represented in the lithic
technology. It can be suggested that specific ac-
tivities were being conducted at both localities
given the somewhat limited range of artifact
types represented and the abundance of mini-
mally modified flakes and utilized flake tools.
Similarities between Archaic and Late Prehis-
toric components support interpretations that
similar activities were conducted during differ-
ent time periods. Whatever the activities were,
they produced similar discarded lithic assem-
blages and involved considerable recycling of
flakes and bifaces or biface fragments. The re-
covered tool types at both sites and in all time
periods are attributed to the procurement and
processing of plants and other food resources
that did not require ground stone implements.
COMAL SPRINGS OCCUPATIONS
IN REGIONAL PERSPECTIVE
The early work of Johnson (1962) and oth-
ers at Canyon Reservoir provides points of com-
parison to our current understanding of the
temporal position of Comal Springs. Sites at
Canyon Reservoir yielded evidence of repeated
occupations primarily during the Archaic and
Late Prehistoric periods. The general projectile
point sequence at each site is dominated by
point styles characteristic of central Texas and
the Edwards Plateau, with a few styles more
typical of south Texas.
The Wunderlich site (41CM3) represents a
burned rock midden situated on a low terrace of
Rebecca Creek approximately 20 miles north of
New Braunfels (Johnson 1962). The site had
three periods of occupation documented in two
separate midden areas (Midden A and Midden
B). Although discrete features were not
discovered during excavation, the recovered
lithic assemblage largely represents a Late
Archaic occupation with lighter Late Prehistoric
use and occupation. Period I in Midden A roughly
corresponds to the latter portion at the Middle
Archaic and the beginning of the Late Archaic,
with the deposits dominated by Nolan and
Bulverde point styles. An Angostura point was
found but considered out of place given its
stratigraphic association with these later point
styles. Period II (Midden A and Midden B) was
assigned to the middle portion of the Late
Archaic and associated with Pedernales points.
Langtry points were the second most abundant
point style in Midden A. This is interesting given
that the Langtry style is associated with the San
Felipe subperiod (2150–1250 B.C.) of the Lower
Pecos region (Mehalchick et al. 1999:158–159),
and are essentially contemporaneous with
central Texas Pedernales points. The presence
of Langtry points probably indicates mixing of
Middle Archaic deposits. A single Shumla point
was also recovered from Midden A, and this style
is known to co-occur with other points of the San
Felipe subperiod. Period II deposits in Midden
B yielded only Pedernales points. Period III at
Wunderlich is represented by Castroville,
Montell, and Ensor point styles, indicating Late
Archaic occupation. The upper strata of both
middens have thinner occupations associated
with the Late Prehistoric, including Scallorn,
Fresno, and Perdiz.
The Footbridge site (41CM2) was situated
along a north bank terrace of the Guadalupe
River at its confluence with Sorrell Creek (Suhm
1962). The site yielded evidence of multiple
occupations primarily spanning the Late Archaic
period overlain by thinner deposits of Late
Prehistoric age. The site also had evidence of
recent historic use associated with ranching.
There were three intact and discrete burned rock
features, each consisting of two to three layers
of burned rock on a flat surface. None were
basin-shaped. Earliest occupation or use of the
site area is suggested by the presence of one
fragmentary Meserve point. The Early Archaic
period is represented by a few Uvalde points and
a Martindale point. Nolan and Travis point
styles indicate a probable Middle Archaic
occupation. The Late Archaic period is repre-
sented by more projectile point forms in slightly
higher numbers—Bulverde, Darl, Lange, and
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Pedernales. Other point forms such as Shumla,
Tortugas, and Uvalde are suggestive of influence
from south Texas and the Lower Pecos regions.
The Late Prehistoric period is represented by a
single Scallorn and Perdiz point and two
Granbury (Fresno or arrow preforms?) points.
Site 41CM1, Oblate Rockshelter, is situ-
ated along a small tributary of the Guadalupe
River (Tunnell 1962). Based on recovered ma-
terials, there was a more substantial Late Pre-
historic occupation here than at either
Wunderlich or Footbridge, and the greater
numbers of diagnostic dart points indicate oc-
cupations spanning roughly the latter half of
the Late Archaic period. A single Angostura
point was recovered but was not in correct
stratigraphic position. Projectile points are
strongly represented by central Texas forms—
Ensor, Frio, Marcos, Montell, Pedernales,
Marshall, and Castroville. The Late Prehis-
toric period is dominated by Scallorn and
Perdiz arrow points. Additionally, seven
gunflints were recovered, indicating protohis-
toric or historic Indian occupation.
The lithic technology at all three sites is
characteristic of other Middle and Late Archaic
sites in central Texas and along the Edwards
Plateau and includes a variety of characteristic
bifacial knife forms, edgemodified flake tools,
burins, scrapers, and drills. The presence of
Scallorn and Perdiz points at all three sites is
associated with use during the Austin and Toyah
phase. Despite the stratigraphic mixing evident
in deposits at the Oblate site, other aspects of
the lithic technology reflect Austin and Toyah
phase occupations of the site and the region.
Previous regional surveys in areas adjacent
to Comal Springs provide an indication of
differential settlement patterns and land use
through time. Hester (1986) has provided a
summary of early Paleoindian occupation along
the Balcones Escarpment. At the time, the only
site in Comal County having indications of
Paleoindian occupation was the Wunderlich site.
Although there are a few additional sites now,
the occupation evidence remains quite sparse
and widely scattered in the vicinity of the Comal
Springs project area. By far the best evidence of
Paleoindian occupation along the Balcones
Escarpment comes from a few rockshelter
contexts scattered from Bonfire Shelter in Val
Verde County to Friesenhahn Cave in Bexar
County. Kincaid Rockshelter and Montell Rock-
shelter in Uvalde County also contained some
evidence of Paleoindian occupation. The Wilson-
Leonard site (41WM235) now provides the most
detailed glimpse of Paleoindian occupation and
subsistence along the Balcones Escarpment to
date (Collins 1998; Hester 1986). Although in-
situ Paleoindian components are rare across the
escarpment, Early and Late Paleoindian
projectile point styles frequently occur.
The Richard Beene site (41BX831) is
situated on the upper terrace of the Medina
River. The site yielded at least 20 strati-
graphically discrete archaeological deposits
within the upper 12 m of Applewhite Terrace
fill along the Medina River. These deposits
represented occupation episodes of Late
Paleoindian, Early, Middle, and Late Archaic,
and Late Prehistoric periods (Thoms et al.
1996). Rather substantial occupations with
intact features and a variety of stone tools were
documented for Late Paleoindian and Archaic
periods. The Late Prehistoric period was
represented by a thin cultural zone, no intact
features, and a small lithic assemblage
consisting of points, tools, debitage, and a small
number of ceramics. The Richard Beene site is
just a few kilometers east of the Balcones
Escarpment, and this zone could have been
exploited regularly by the site’s inhabitants.
The site’s location within a transitional zone
of three biotic provinces (Tamaulipan, Balco-
nian, Texan) and its riverine setting along the
Medina River probably presented similar
resource exploitation opportunities as the
Comal Springs area.
Shafer ’s (1963) survey of a portion of
Blieders Creek documented four sites with thin
lithic scatters, only one of which could be
roughly dated by projectile points as Late Ar-
chaic (41CM29). All of the sites documented in
the Blieders Creek survey occupy upland set-
tings along this tributary stream.
Archeological surveys within the Dry Comal
watershed west of New Braunfels (Assad 1978;
Kelly and Hester 1975a, 1975b) have docu-
mented 24 sites along the West Fork of the Dry
Comal Creek. Sites are typically located in dis-
sected uplands above Dry Comal Creek. The
majority of these sites are identified as sparse
to extensive lithic procurement or quarry sites
with thin scatters of Early to Late Archaic oc-
cupational debris. These sites are located west
of the Comal Springs project area.
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Site 41CM62 can be considered best
representative of campsites along the Dry Comal
Creek. Originally identified as a burned rock
midden (Kelly and Hester 1975a, 1975b), the site
was later determined to be an extensive terrace
campsite and lithic quarry (Assad 1978:3).
Projectile points diagnostic of the Late
Paleoindian (Angostura), Middle Archaic (Early
Triangular, Travis, Nolan), and Late Archaic
(Montell, Pedernales, and Ensor) were
recovered. Clear Fork and Guadalupe tools were
also found on the surface. Complete and
fragmentary bifaces, cores, and “quarry blanks”
characterized the lithic assemblages at these
sites, with occasional temporal diagnostics,
unifacial tools, and edgemodified flakes. The
debitage recovered from these quarry/workshop
sites along the Dry Comal River reflect raw
materials procurement and initial reduction
activities (Kelly and Hester 1975a:10–13). An
exception to this pattern is 41CM88, containing
three distinct concentrations of lithic debris and
associated artifacts. Diagnostic point types were
Frio, Kinney, and Travis along with a number
of small end scrapers, utilized flakes, a blade
core, dart point preforms, and other bifaces
(Assad 1978:22, 25).
A recent survey by SWCA archeologists
along a portion of the proposed Comal County
Flood Control Project documented eight previ-
ously recorded and two newly recorded prehis-
toric sites in uplands northwest of Marion
(Carpenter and Skoglund 2006). The survey
area is ca. 3 km southeast of the survey area
discussed by Assad (1978) along Dry Comal
Creek. The survey documented mostly small
limited scatters of debitage and fire-cracked
rocks of unknown temporal affiliations. An ex-
ception was site 41CM268, which is only 30 m
west of a tributary to Dry Comal Creek. It has
Middle to Late Archaic occupations with five
discrete but small burned rock middens,
debitage concentrations, faunal remains, mus-
sel shells, abundant debitage, cores, and diag-
nostic projectile points (two Tortugas-like, a
Montell, and possible Scallorn). Debitage rep-
resented middle- to late-stage reduction of high-
quality dark brown to black chert and cores
included general percussion and bifacial types.
Similar findings are reported by Arnn (1998)
for a survey of 16 acres approximately 1.5 km
west of Comal Springs along Dry Comal Creek.
Two sites consisted of thin scatters of lithic
materials, bifaces, and projectile points. Site
41CM219 contained scatters of lithic and historic
artifacts and two historic stacked stone features.
Lithics consisted of 12 bifaces and 5 pieces of
debitage. Nearby, 41CM220 was defined as a
broad scatter of lithic materials consisting of 10
bifaces, 2 cores, and 7 pieces of debitage. Arnn
(1998:6) noted that one of the bifaces resembled
an Angostura projectile point, suggesting that the
site may have a Paleoindian component.
Based on survey and limited testing in up-
land areas away from Comal Springs, sites
tend to be fairly small scatters of lithic debris
and tools, with occasional diagnostic points,
and they often contain burned rock scatters or
small middens. The scarcity of diagnostic ar-
tifacts and the abundance of quarry, workshop,
or lithic procurement sites indicate that a spe-
cific range of activities were carried out in up-
land settings. The presence of large open
campsites with substantial midden deposits
and large numbers of diagnostic artifacts is the
exception rather than the rule. Specific types
of tools and toolkits also suggest that upland
sites were frequently associated with a discrete
range of tasks.
A brief comparison of the types of sites oc-
curring in upland settings versus the types of
sites found near Comal Springs, regardless of
time period, is revealing and has significant
implications regarding settlement and behav-
ior (Table 7.6). Survey data for Comal County
come from the Dry Comal Watershed and
Blieders Creek, both areas situated in dissected
upland settings along the Balcones Escarpment.
Sites in these areas range from large, dense
concentrations of lithics (containing large bifa-
cial blanks, cores, and diagnostic tools) and oc-
casional midden deposits to small, thinly
scattered concentrations of lithics with few tem-
poral diagnostics. One obvious correlation is the
prevalence for lithic procurement areas, quar-
ries, and workshops to be located along upland
ridgetops and toeslopes, while larger campsites
with evidence of repeated occupations occur in
well-watered locations on stream terraces. The
known cemetery areas occur in close proximity
to the larger campsites.
There appears to be a greater potential for
upland areas to contain special activity sites.
The two sites tentatively considered to be special
activity localities contain some evidence of lithic
reduction and manufacture and use of tools that
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may have been related to procurement of wood
and woodworking activities requiring heavy-
duty tools. Site 41CM73 had a concentration of
lithic artifacts consisting of 2 large unifacial
choppers or cleavers, 2 broken preforms, 5 large
and thick flake tools for cutting or chopping, 2
large flake cutting tools with concave scraper
edges, and a bifacial implement with a concave
scraping edge. Site 41CM87 had a similar tool
inventory with 1 very large quarry blank that
may have been a chopper, 14 bifaces that served
as choppers or cleavers, a concave scraper, 2 core
choppers, 2 utilized flake blades, an array of
unifacial and bifacial quarry blanks, and
scattered burned limestone cobbles. Although
Hester and Kelly (1975a) did not specifically
identify these sites as special activity areas, the
unusual tool inventories suggest rather
specialized task-specific undertakings. Such
unusual tool inventories have not been found at
any terrace sites near Comal Springs.
Survey data from the Upper Salado Creek
watershed (Black and McGraw 1985) and Cibolo
Creek watershed on Camp Bullis (Cestaro et
al. 2001) indicate a similar pheonomenon. The
patterning of site types in these upland areas
is comparable to that identified for the Dry
Comal Watershed, and it suggests that broadly
similar activity patterns occurred across the
uplands adjacent to the Balcones Escarpment.
The data in Table 7.6 must be considered ten-
tative given the small sample sizes and that
possibility that site type distinctions vary be-
tween researchers. However, the general pat-
tern of substantively different activities
occurring in the uplands is probably valid.
Early and Middle Archaic
Periods
The earliest point types recovered during
PAI testing at both 41CM25 and 41CM167 are
Early Triangular. At 41CM25, a fragmentary
Early Triangular point was found along with a
Pedernales point in Level 9, and a reworked
Andice point was found in the level above. The
mixing of deposits at 41CM25 is similar to the
mixed deposits documented at the Royal
Coachman site (Tomka et al. 2003:89). Sites such
as these have significant implications regarding
the preservation of Early and Middle Archaic
components across the southern and eastern
portions of the Edwards Plateau. Although
efforts to radiocarbon date the deposits at
41CM167 yielded less than desirable results, the
presence of two Early Triangular dart points,
one in close association with a burned rock
scatter, is notable. This may indicate the
presence of intact Middle Archaic deposits, and
the site has potential to provide additional data
regarding the non-projectile point lithic
assemblages from this time period (Tomka et al.
2003:88–89). The early Middle Archaic deposits
containing the Early Triangular points at the
Royal Coachman site are dated to about 5800–
5300 B.P., making it one of the better dated
components for this point style (Mahoney et al.
2003:61–69).
There is growing indication that Early and
Middle Archaic lithic technologies in south
Texas and parts of central Texas encompass a
tradition that included triangular point forms
with thinned bases (Quigg et al. 2000:327). The
two projectile points from the 41CM167
Archaic II component fall easily into this broad
grouping of thinned-based triangular points.
The larger specimen (see Figure 6.8) also ex-
hibits a portion of the ventral face of the large
billet flake used in its manufacture. Mahoney
et al. (2002:98, 103) documented a small num-
ber of Tortugas points from the Riley Collection
that also retain a portion of the original ven-
tral surface of the flake blank. Quigg et al.
(2002:329) also note that triangular points such
as Tortugas and Matamoros appear to date be-
tween 5000 to 2000 B.P., which is significantly
later than the Early Triangular points from the
Royal Coachman site. At the Boiler site
(41WB557) in Webb County, a series of thinned-
base triangular points consisting of Anthon,
Matamoros, and Tortugas were also recovered
(Quigg et al. 2002:242–246).
Based on excavated data from the Loma
Sandia site (41LK28), Taylor and Highley
(1995:438) considered the possibility that a
continuum existed between the Matamoros and
Tortugas styles. The smaller Matamoros points
were found in direct association with larger
Tortugas points, and the morphological
distinctions between these types were
interpreted as factors resulting from use,
maintenance, and retouch. A similar conclusion
was reached by Quigg and Cordova (2000:163–
165) regarding a sample of Matamoros and
Tortugas points recovered from 41ZP364 in
Zapata County. These point types were
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interpreted as multipurpose tools and their
functions included use as projectile points. At
present, interpreting the functional and social
significance of different forms of triangular
points, whether they are typed as Early
Triangular, Tortugas, Matamoros, or something
else, is problematic. The conundrum arises
primarily because of the lack of tight temporal
and contextual control on the archeological
assemblages of these types compounded by the
morphological variations introduced at different
stages in the use-lives of these points. Current
data suggest that these triangular bifaces served
multiple functions that included use as projectile
points and hafted cutting tools, a fact that
complicates meaningful typological classifications
and understanding of these implements. To
reiterate the conclusions of Quigg et al.
(2002:329–330), we need lithic assemblages from
“mulitiple well-defined, sealed, and radiocarbon
dated occupations prior to making significant
chronological advancements or refinements.”
Other regional sites that have yielded lim-
ited data on Early and early Middle Archaic
technologies are the Sleeper site (Johnson
1991), Camp Pearl Wheat (Collins et al. 1990),
the Richard Beene site (Thoms et al. 1996), the
Barton site (Ricklis and Collins 1994), and the
Panther Springs Creek site (Black and McGraw
1985). These studies document considerable
variability within Early and Middle Archaic
lithics. The Archaic II lithic assemblage associ-
ated with the Early Triangular dart points at
41CM167 included a number of utilized flake
tools, but it provides little additional data on
specific toolkits that may have been associated
with these points because the sample is so
small. The Archaic II component at 41CM167
seems to fit the pattern observed at Royal
Coachman in that certain tool types common
in Early and Middle Archaic contexts at other
sites are not present. This pattern tends to sup-
port the inference of Tomka et al. (2003:89) that
there was considerable functional variability
between sites of these time periods.
Guadalupe tools or bifaces are typically
known from Early Archaic components in the
southern portion of the Texas Gulf Coastal Plain
and into the Balcones Escarpment. This tool form
is represented in the Comal Springs area by only
two specimens from 41CM221, where these tools
were found along with a Gower point and a
Uvalde point. Site 41CM221 offers limited
evidence of an in-situ Early Archaic to early
Middle Archaic component (Arnn 1997b:4–7).
These deposits also yielded cores, abundant
debitage, unifaces, bifaces, projectile points, small
numbers of fire-cracked rocks, mussel shells, and
bone. The density of debitage at 41CM221 is
comparable to that seen in the PAI excavations
at 41CM25, and the sites are expected to be
similar in character. The abundance of bifaces
from 41CM221 suggests that late-stage tool
manufacture may have occurred more commonly
there than at 41CM25. Guadalupe bifaces and a
variety of Early and Middle Archaic projectile
point styles are also present in documented
surface collections from in and around 41CM25
(Bailey and Bousman 1989:12).
Late Archaic Period
In the Comal Springs area, evidence of Late
Archaic occupations is represented at 41CM25
and 41CM167, but neither has a well-defined
component. The Archaic II component at
41CM25 yielded a single fragmentary Montell
point and a Perdiz point fragment from Layer
6, suggesting that the deposits are somewhat
mixed. An Edgewood dart point was found in
Level 4 of 41CM167, but it may be associated
with a Late Prehistoric occupation.
At the Wunderlich Site (41CM3), Johnson
(1962) identified a primarily Late Archaic com-
ponent in Midden B with Pedernales points as
the only temporal diagnostic. This component
was comparable to his Period II at Midden A
that contained Montell, Pedernales, Ensor, and
Bulverde dart point styles. The Late Archaic
deposits of Midden B also contained a variety of
scrapers, utilized flake tools, and bifacial knife
forms that were absent or scarce at 41CM25.
The Oblate and Footbridge sites also contained
Late Archaic materials and diagnostic point
styles, but the deposits appeared to be mixed.
A significant social aspect of Middle and Late
Archaic occupation along the Western Gulf
Coastal Plain, in south Texas, and in portions
of central Texas is the development and
maintenance of cemeteries along the margin of
the Balcones Escarpment (Perttula 2001; Potter
et al. 2005). The burials recovered from the
eastern portion of 41CM25 (see Table 7.1;
Woolsey 1936) are an example of a large, perhaps
dominantly Late Archaic cemetery along the
Balcones Escarpment. Steele and Olive (1989)
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included 41CM25 (then listed as site number
unknown) in their bioarcheological synthesis of
central, south, and Lower Pecos regions of Texas.
The presence of a probable Late Archaic
cemetery at 41CM25 is significant for central
Texas since all of the larger Late Archaic
cemeteries are located in the Western Gulf
Coastal Plain. Evidence that this was a cemetery
(Johnson and Goode 1994:37; Potter et al. 2005;
Woolsey 1936) is based on the recovery of a
whelk shell and some other artifacts in associ-
ation with a group of flexed burials. Woolsey and
others recovered the fragmentary remains of at
least 19 individuals and estimated that an
additional 75 may have been removed by looters
and artifact collectors. Other probable grave
associations were also found in areas where
other burials were removed. Probable burial-
associated artifacts include a boatstone, a conch
shell gorget, a shell pendant, and conch
columella beads, similar to those that are
commonly found in Late Archaic burials in south
Texas. A corner-tang knife was recovered during
construction of the Olympic swimming pool at
Landa Park, but it appears to be an isolated find
during the construction (see 41CM177 site file,
Texas Archeological Research Laboratory, The
University of Texas at Austin).
More recent synthesis of cemetery data from
41CM25 by Potter and others suggests the
possibility that two different burial clusters may
have been present at the site (Potter et al.
2005:12). A third cluster of burials attributed to
41CM25 near Fredericksburg Road and Bell
Street would be located within the site
boundaries of 41CM205, providing the possi-
bility of more than one burial area near Comal
Springs (Potter et al. 2005:12). Lack of addi-
tional data makes determination of the number
of known Late Archaic cemetery features in the
area difficult.
A number of cemetery sites have been found
and investigated to the south and east of the
Balcones Escarpment (Black 1989:30). These
include Ernest Witte (Hall 1981), Morhiss
(Baker 2001; Dockall 1997; Dockall and Dockall
1994,1996, 1999), and Loma Sandia (Taylor and
Highley 1995). Certainly, these sites reflect the
existence of established and maintained group
territories. Hall (1981) has suggested that cer-
tain grave goods, such as corner tang knives,
boatstones, and various marine shell orna-
ments, indicate that central Texas peoples par-
ticipated in well-organized exchange networks
that extended across portions of the Great
Plains, Midwest, and Southeast. It is notable
that the cemetery component of site 41CM25
appears to conform to be this pattern, too.
Besides the cemeteries at 41CM25 and
41CM205 in Landa Park, other prehistoric cem-
eteries have been found in and near the Balcones
Escarpment. Perttula (2001) and Potter et al.
(2005) provide good reviews of each site, includ-
ing the Olmos Dam site (41BX1) and Coleman
Cemetery (41BX568) in Bexar County, the Pat
Parker site (41TV88) in Travis County, the
Deadman’s Tank site (41AT9) in Atascosa
County, and Loeve-Fox (41WM230) in
Williamson County. Although these sites are
varying distances from the Balcones Escarp-
ment proper, they are all associated with local
springs or significant spring-fed streams. These
prehistoric cemeteries often contain Late Ar-
chaic burials from the Late Archaic (41AT9,
41BX1, 41CM25, 41CM205) and Late Prehis-
toric periods (41AT9?, 41BX568 and 41WM230).
The placement of cemeteries along the interface
between the Edwards Plateau and the Black-
land Prairie undoubtedly represents a similar
phenomenon as the establishment of cemeter-
ies farther to the south in the Western Gulf
Coastal Plain. In both areas, the cemeteries de-
note increased population density and sedent-
ism, along with the establishment of group
territories and defense of regional resources
(Baker 2001). That some of these sites appear
to contain burials spanning from the Late Ar-
chaic to the Late Prehistoric seems to indicate
continuity in the importance and use of spring
areas along the Balcones Escarpment zone.
Late Prehistoric Period
Information on Late Prehistoric occupations
in and near the Comal Springs area, and for
Comal County as a whole, is fairly sparse due
to limited subsurface investigations.
Consequently it is difficult to place the Late
Prehistoric findings from the Comal Springs
sites into the local and regional chronological
framework. What is clear is that sites in the
Comal Springs area seem to contain minimal
evidence of occupations from the early part of the
Late Prehistoric period (i.e., the Austin phase),
but later Toyah phase occupations are well
represented. Sites 41CM25 and 41CM167 both
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have evidence indicating short-term Toyah
occupations during the Late Prehistoric period.
Known diagnostic traits of the Toyah phase
(Collins 2004:122–123) include Perdiz points,
bone-tempered pottery, large thin bifaces, end
scrapers, and prismatic blades. The stone tool
assemblage is generally associated with the
hunting of bison and deer.
The Late Prehistoric components at 41CM25
and 41CM167 represent short-term campsites
with associated subsistence-related activities.
Technological similarities, and by inference be-
havior similarities, between the Late Prehistoric
and earlier Archaic components at each site have
already been discussed. Technological indicators
of a Toyah occupation at both sites included frag-
mentary and whole Perdiz points, bipointed and
beveled knives and knife fragments, occasional
flake-blade tool fragments and debitage, ex-
pended flake-blade cores, ceramics, and proxi-
mal tool fragments suggestive of broken hafted
end scrapers. Although none of these were abun-
dant at either site, the upper deposits at both
sites represent Toyah components overprinted
onto, and apparently mixed with, earlier occu-
pations debris from the Late Archaic. Late Pre-
historic faunal data are minimal for both sites
but suggest a reliance on deer-sized animals as
a subsistence resource.
Close to 41CM25, a hearth feature with two
small burned rock concentrations and large
amounts of butchered animal bones were found
at Landa Park site 41CM176. Burned deer and
bison bones, ceramic sherds, and debitage may
represent an isolated Toyah phase component
in close proximity to the main Comal Springs
(Bailey and Bousman 1989:14; Denton 1986).
Core Reduction Patterns
at Comal Springs
Archeological investigations at Canyon Res-
ervoir northwest of Comal Springs included
testing of three significant sites: Oblate
(41CM1), Footbridge (41CM2), and Wunderlich
(41CM3) (Johnson et al. 1962). Core reduction
patterns for these sites, in large part, represent
the reduction of chert river cobbles from the
nearby Guadalupe River. Common chert colors
were identified as local gray and tan or brown
cherts that vary in darkness. A black chert was
also recorded at all three sites, but it was not
as common and may be nonlocal.
Johnson (1962:42) identified hardhammer
percussion and billet flaking as core reduction
techniques common at the Wunderlich site but
noted a distinct absence of a blade core tech-
nology or the use of bipolar flaking as a reduc-
tion technique. Suhm (1962:73) identified
similar techniques for the Footbridge site but
also noted the presence of a blade technology
and the presence of two polyhedral cores. The
technology described appears to represent a
flake-blade1 reduction technique and not a true
blade technology such as the distinctive Clovis
blade technology. Although the contexts of these
cores and flake blades are not discussed in any
great detail, it is possible that they are associ-
ated with the Late Prehistoric deposits at the
site or may represent the incidental production
of flake blades during percussion flaking rather
than a formal flake-blade technique. At the
Oblate site, Tunnell (1962:87) noted the pres-
ence of light and dark varieties of chert occur-
ring as stream gravels in the area. Although
there is little discussion of core reduction tech-
niques, the range of recovered artifact types
indicates a general similarity with the
Wunderlich and Footbridge sites. Illustrated
scrapers and Perdiz points also indicate the
presence of a flake-blade technology. Many of
the illustrated specimens appear to be associ-
ated with the Late Prehistoric deposits.
Several studies provide some indication of
the nature of lithic procurement and reduction
practices in the region. These studies indicate
that temporary and repeated-use campsites are
frequently situated on stream terraces and oc-
casionally are associated with burned rock
middens. Small cave and rockshelter sites are
also common in areas geologically suitable for
these features. Hester et al. (1975) have identi-
fied a number of sites that can be classified as
chert workshops or lithic procurement areas,
and Patterson (1974) has reported similar sites
in adjacent Hays County. Along the west fork of
1 As used here, a flake blade refers to percussion flakes that are blades in the sense that they are twice as
long as they are wide, but they are not as uniform as classic prismatic blades.
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the Dry Comal River in Comal County, about
6 km east of Comal Springs, Hester et al.
(1975:21) documented several sites or areas
within sites that can be classified as chert work-
shops or lithic procurement areas. Some are very
extensive and contain abundant amounts of
flakes, cores, bifaces, bifacial preforms, and
other debris. Results of testing and survey indi-
cate that these workshop and lithic procurement
sites were used from Late Paleoindian times
through the Archaic period (Assad 1978). The
importance and abundance of chert sources
within the Comal River watershed are evidenced
by the presence of numerous “quarry/workshop”
sites such as 41CM65, 41CM66, 41CM67,
41CM68, and 41CM69 (Assad 1978:13–19). A
brief comparative study (Assad 1978:23) of sur-
face-collected materials from quarry sites in
Comal County (41CM66, 41CM84, 41CM85, and
41CM86) support an earlier conclusion by Hester
and Kelly (1975b) that raw material was being
initially reduced to preforms or bifacial blanks
that were then taken to occupation sites. This
scenario would also conform to the cortex pat-
terns and bifacial technology at 41CM25, where
bifaces appear to have been introduced in a vir-
tually cortex-free state and the majority of whole
bifaces and fragments represent middle- and late-
stage forms. In the Dry Comal River sites, Hester
and Kelly (1975a:4–7) identified three chert types
that were commonly exploited. Class A homog-
enous chert is a fine-grained material, translu-
cent in thin sections with a dark honey color.
Class B chert is also a dark honey color and has
some inclusion, but still has good fracture quali-
ties. Class C chert is buff colored and opaque with
darker inclusions and poorer fracture quality. All
cherts occur as nodules weathered out of local
limestone exposures, but discrete primary mate-
rial sources were not noted. It appears that these
materials commonly occurred as surface lag grav-
els atop small upland erosional ridges in the area.
Data from Shafer’s (1963) survey of a por-
tion of Blieders Creek also suggests lithic pro-
curement as a principal activity at four sites
(41CM28, 41CM29, 41CM30, 41CM31) located
about 4 km northwest of Comal Springs. They
are described as thin scatters of lithics with
occasional tools and burned rocks, but they have
little or no soil depth. Additional lithic procure-
ment areas within the Blieders Creek drainage
are documented at sites 41CM187 and
41CM188 (Kotter 1989).
Data from the recently excavated Royal
Coachman site (Mahoney et al. 2003) indicate
that the patterns of raw material procurement
and lithic reduction there are similar in
character to the patterns observed at 41CM25
and 41CM167. The Royal Coachman site,
located along Cordova Creek about 15 km north-
northwest of Comal Springs, has evidence of
Middle Archaic occupations. Excavations in 1980
and 2002 yielded a sizable artifact assemblage,
particularly in terms of the amount of debitage
(Mahoney et al. 2003:35–37), that is comparable
to the lithic assemblages from 41CM25 and
41CM167. The data indicated that most of the
bifaces were transported to the Royal Coachman
site as Stage 3 or 4 preforms rather than being
manufactured on site. Cortex variability
suggests some temporal variation in lithic tech-
nology, perhaps related to raw material trans-
port, but the overall proportions of cortex are
quite low at Royal Coachman (Mahoney et al.
2003:47). An examination of the proportion of
biface thinning flakes by levels within two units
indicated that a significant proportion of the
chert was brought to the site virtually cortex
free, with a decided preference for high-quality
Edwards cherts. At Royal Coachman and at the
Comal Springs sites, it seems likely that the
chert sources were situated far enough away
that it was efficient to bring cortex-free tool
blanks home rather than carry large quantities
of raw chert.
SUMMARY AND CONCLUSIONS
Comal Springs has always been an impor-
tant location within the Balcones Escarpment
zone that marks the transition between the rug-
ged limestone Hill Country of the Edwards Pla-
teau and the flat expanses of the Blackland
Prairies. Comal Springs owes its existence to the
fact that the Edwards Aquifer was fractured long
ago by geologic faults. Like all major springs
along the escarpment, Comal Springs has long
been a dependable source of freshwater that has
supported a unique ecological niche with a wide
diversity and abundance of plants and animals.
Such places have always attracted people, and
the Balcones Escarpment zone has long been an
important corridor for settlement and transpor-
tation. Within the Balcones Escarpment zone,
each of the well-known spring locations and
major streams served as temporary oasis for
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travelers or a permanent haven for settlers.
Historical records leave little doubt as to the
importance of Comal Springs, and the archeo-
logical record shows that large numbers of
people congregated there for thousands of years.
In prehistoric times, the Balcones Escarpment
zone probably supported a large population and
encompassed many large villages that were teth-
ered to the main spring locations like Comal.
The presence of burned rock middens at sites
near Comal Springs, in Canyon Reservoir, and
in the Comal River and Dry Comal Creek wa-
tersheds, probably indicates the importance of
lower order plant foods and suggests a general-
ized foraging subsistence pattern for the east-
ern Edwards Plateau region. The chronology of
use of burned rock features, especially earth
ovens and middens, has not been established for
the Comal Springs sites, but it is likely that ac-
tivities involving the use of cooking stones ap-
peared there during the Early and Middle
Archaic periods—the time when midden con-
struction and use flourished throughout central
Texas (Mahoney et al. 2003:88). The archeologi-
cal investigations at 41CM25 and 41CM167 in-
dicate that procurement and processing of
various floral and faunal resources were impor-
tant activities. The rather “expedient” appear-
ance of the lithic tools suggests that most of the
activities that took place in the investigated
portions of these sites during the Archaic and
Late Prehistoric occupations did not involve the
use of elaborate tools and formal tool kits.
In regional perspective, the archeological
work at Canyon Reservoir, in the Comal Springs
area, and in the Dry Comal River watershed,
indicates that cherts are typically exposed in
upland settings as both in-situ primary bedrock
sources and secondary gravels sources. People
living in the vicinity of Comal Springs had two
primary sources of chert fairly close by and eas-
ily accessible—the Panther Canyon/Blieders
Creek area and the watershed of the Dry Comal
River. There also were easily accessible second-
ary chert sources in the form of stream gravels
in the channels of the Comal and Guadalupe
River and their tributaries, as well as in ancient
gravel bars on older terraces or residual grav-
els on eroded uplands. An abundance of chert
resources was just one more reason that Comal
Springs was an attractive location for prehis-
toric peoples. Even though raw materials were
plentiful nearby, the artifact assemblages from
41CM25 and 41CM167 sites denote lithic tech-
nologies geared toward the production of flakes
for various tools, with some late-stage manu-
facture of bifacial implements. There is little
evidence of early-stage lithic reduction activi-
ties in the 41CM25 and 41CM167 lithic assem-
blages. It is technologically interesting that
there is appears to be a general continuity in
basic flake production strategies in all of the
Archaic and Late Prehistoric components at both
41CM25 and 41CM167. Technological differ-
ences are apparent only in the formal artifacts
such as bifaces and projectile points.
Investigations in the Comal Springs Area
143
SITE ASSESSMENTS AND RECOMMENDATIONS
The archeological field investigations and
historical research for the Lower Colorado
River Authority’s (LCRA) Clear Spring Au-
totransformer Project were conducted between
July and September 2005. On September 9,
2005, late in the field season while excavations
were still in progress, Prewitt and Associates,
Inc. (PAI) archeologists met with LCRA and
Texas Historical Commission (THC) personnel
to visit all of the sites and review the investi-
gations. An agreement was reached on the level
of archeological data recovery to be done to
mitigate project impacts at 41CM25 and
41CM167. Sites 41CM286 and 41CM287 were
unanimously determined to have little re-
search potential at the specific spots where
LCRA replacement towers were to be con-
structed. Based on the result of the historic
research, all parties agreed that the investi-
gation of the historic remains at the proposed
tower location at 41CM288 should consist of
monitoring the construction excavation.
In order to expedite the project review and
allow LCRA to proceed with its plans to replace
the transmission towers, PAI prepared an in-
terim report and submitted it to LCRA. The
interim report summarized the work accom-
plished and the results of archeological and his-
torical investigations at the five sites, and it
presented management recommendations.
LCRA archeologists approved the interim re-
port and submitted it to THC for their review.
THC concurred with these management recom-
mendations, and LCRA was allowed to proceed
with its Clear Springs project. The site-specific
recommendations below were presented in the
interim report.
8Douglas K. Boyd
SITE-SPECIFIC
RECOMMENDATIONS
The recommendations in this section are
derived from and correspond with the recommen-
dations presented in the interim report produced
immediately following the field investigations
(Arnn et al. 2005:13–16). Although a portion of
each of these sites is located within the right of
way of the LCRA transmission line, the nature
of the undertaking means that the Area of Po-
tential Effects (APE) at each site is very limited
and well defined. The LCRA Clear Springs Au-
totransformer Project involves the replacement
of existing wood H-frame and steel lattice struc-
tures with single-pole structures, and the APE
for each site is confined to very small area. The
management recommendations for each site are
presented below, following the transmission line
route from east to west. For each site, the rec-
ommendations include a National Register and
SAL evaluation of the entire site and an assess-
ment of the archeological investigation area rela-
tive to the LCRA project APE.
41CM288
Site 41CM288 has both prehistoric and
historic components. Neither of these compo-
nents can be fully evaluated with the currently
available data. The ca. 1930 city incinerator and
the associated trash dump make up the historic
component. The trash dump has little or no
archeological research value and is recommend-
ed as not eligible for listing in the National
Register or for designation as a SAL. In contrast,
the incinerator structure is in excellent condition
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and may be eligible for listing in the National
Register (possibly under Criteria A, B, or C) and
for designation as a SAL, but more research is
needed. Similarly, more archeological work is
needed to evaluate the research potential of the
prehistoric component, especially the cave below
the bluff and the potential for buried remains
in deeply buried alluvium along German Creek.
Archeological testing of the location of the
proposed replacement transmission tower re-
vealed that the tower installation will disturb
a small portion of the post-1930 trash dump and
could disturb prehistoric remains in more
deeply buried alluvial deposits. Because of this,
it was recommended in the October 2005 in-
terim report for the Clear Springs project (Arnn
et al. 2005) that LCRA could proceed with in-
stallation of the transmission tower as long as
an archeologist was present to monitor the
mechanical drilling of the foundation hole. THC
concurred with these management recommen-
dations. The hole was drilled on March 27, 2006,
and a PAI archeologist was present to document
the historical remains and the stratigraphy.
Historic artifacts were observed in the upper
3 ft of deposits, but all appeared to date to the
early to mid-twentieth century.
41CM286
Site 41CM286 cannot be fully evaluated
based on the limited evidence here. The site
should be considered potentially eligible for list-
ing in the National Register and for designa-
tion as a SAL because a large portion is beyond
the LCRA transmission line right of way and
has not been investigated. Archeological test-
ing of the location of the proposed replacement
transmission tower has revealed that the spe-
cific impact area associated with this project
does not contain any significant archeological
remains. In the October 2005 interim report for
the Clear Springs project (Arnn et al. 2005), no
further archeological investigations were rec-
ommended. Following concurrence by THC,
LCRA proceeded with installation of the trans-
mission tower at this location.
41CM287
Site 41CM287 cannot be fully evaluated
based on the limited evidence here. The site
should be considered potentially eligible for
listing in the National Register and for
designation as a SAL because much of the site
area is beyond the LCRA transmission line right
of way and has not been investigated. Arche-
ological testing of the proposed replacement
transmission tower location has revealed that
the specific impact area associated with this
project does not contain any significant archeolo-
gical remains. In the October 2005 interim
report for the Clear Springs project (Arnn et al.
2005), no further archeological investigations
were recommended. Following concurrence by
THC, LCRA proceeded with installation of the
transmission tower at this location.
41CM167
Site 41CM167, the Landa Park Golf Course
site, is eligible for listing in the National Regis-
ter and for designation as a SAL. It is a large site
that contains many areas where intact prehis-
toric cultural remains are known or suspected.
Investigations at this site have contributed sig-
nificantly to our understanding of prehistoric
cultural occupations in the Comal Springs area
in general and the vertical extent of cultural de-
posits within Comal River alluvial terraces in
particular. PAI’s excavation of the 2x2m block at
the proposed replacement transmission tower
location reveals the presence of intact, stratified
cultural deposits to 190 cm below surface and
suggests that such cultural deposits are present
to a depth of at least 340 cm.
In the October 2005 interim report for the
Clear Springs project (Arnn et al. 2005), it was
recommended that the 2x2m excavation block
serves to mitigate the adverse effects of the pro-
posed tower construction for the LCRA project.
It also was recommended that LCRA could pro-
ceed with installation of the transmission tower
if an archeologist was present to monitor the
mechanical drilling of the foundation hole. Fol-
lowing concurrence by THC, LCRA proceeded
with the tower replacement, and an LCRA ar-
cheologist monitored the drilling at this loca-
tion on April 10, 2006. Drilling revealed that
cultural materials are present within a buried
paleosol at 240–290 cm (Malof 2006:8–9).
41CM25
A portion of 41CM25 (Comal Power Plant)
has been designated as a SAL, and it is
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recommended that the entire site be considered
eligible for listing in the National Register.
Previous work at this site has contributed to our
understanding of prehistory of the Comal
Springs area, and the current PAI excavations
add to this important data. The current PAI
investigation revealed intact, stratified cultural
occupations in the Holocene alluvial deposits at
the location of the proposed replacement
transmission tower. In the October 2005
interim report for the Clear Springs project
(Arnn et al. 2005), it was recommended that
the 2x2m excavation block serves to mitigate
the adverse effects of the proposed tower
construction for the LCRA project. It also was
recommended that LCRA could proceed with
installation of the transmission tower if an
archeologist was present to monitor the
mechanical drilling of the foundation hole.
Following concurrence by THC, LCRA proceed-
ed with the replacement tower installation.
LCRA archeologist Andy Malof monitored the
drilling at this location on February 9, 2006.
He observed and documented the stratigraphy
of the deposits to a depth of 410 cm, at which
point the gravelly fill was saturated, and the
digging was stopped. No cultural materials
were observed below 150 cm, which was the
depth of the PAI excavation.
GENERAL MANAGEMENT
RECOMMENDATIONS
FOR FUTURE ARCHEOLOGICAL
RESEARCH IN THE COMAL
SPRINGS AREA
As stated above, 41CM25 and 41CM167 are
eligible for listing in the National Register
under the National Historic Preservation Act
and for designation as State Archeological
Landmarks under the Antiquities Code of
Texas. These are two of the largest and most
important prehistoric sites in the Comal
Springs area, but there are many others. The
areas that are designated as sites, and the site
numbers assigned to them, are creations of
modern archeologists, but the reality is that
large numbers of people occupied the entire
Comal Springs area for thousands of years.
Despite the fact that many different projects
have been done around the springs over the
years (see Table 7.1), no one has attempted com-
prehensive analysis or synthetic study aimed
at defining the Quaternary geology and
archeology of the entire springs area. This it
understandable because the previous work has
consisted entirely of development-driven
cultural resource management archeological
investigations in which each impact area was
specifically defined, and the scope of the
archeological research was limited. While this
situation is understandable, it is nonetheless
unfortunate. No development project has been
of sufficient scope to allow for anything more
than poking a few small holes in specific places
and analyzing small amounts of archeological
evidence. The City of New Braunfels owns and
manages most of the Comal Springs area as
part of Landa Park, and cultural resources
surveys, testing, and data recovery are done
on a case-by-case basis every time a sidewalk
is built, a road is expanded, or a drainage ditch
is dug. Each time this occurs, the archeological
resources are studied in isolation, and the
interpretive results are limited.
A comprehensive geoarcheological study of
the Comal Springs area would be extremely ben-
eficial, from both the management and scien-
tific archeology perspectives. Cultural resource
managers should consider implementing a com-
prehensive geoarcheological study the next time
a project is initiated, especially a linear project
that transects a significant portion of the springs
area. Such a study would involve use of a me-
chanical coring device to systematically sample
deposits across a vast area. It would emphasize
both the finding of buried prehistoric remains
and defining the geomorphology of the land-
scape. A geoarcheological investigation of the
springs would aid the City of New Braunfels in
planning its development and maintenance
projects, and it would greatly enhance the long-
term management of important archeological
resources in the area. Most important, it would
provide a landscape context for interpreting ar-
cheological remains and further our understand-
ing of the prehistory of Comal Springs. It is
notable that the limited deep drill hole moni-
toring done on and around Comal Springs by
LCRA archeologists in April 2006 provides hints
of what a comprehensive geoarcheological study
could accomplish. The monitoring of just a few
drill holes provides indications of channel move-
ments and indisputable evidence that cultural
remains are present to a depth of at least 4 m in
the Landa Park Golf Course (Malof 2006: 9–11).
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Appendix A: Soil Stratigraphic Profiles
METHODS
Site stratigraphy, depositional processes, and
soil characteristics for sites 41CM25 and 41CM167
were examined through descriptions and profile
drawings of the soil stratigraphy. At least one wall
of each 2x2m block excavation was profiled, and
the soil stratigraphy was described. Each soil-
stratigraphic description is based on a 50- to 100-
cm-wide exposure. For each soil horizon, the depth,
thickness, color, consistency, texture, soil structure,
mottles and inclusions, and nature of the lower
boundary were described according to the proce-
dures and criteria presented by Buol et al.
(1980:21–43) and the Soil Survey staff (1996).
Color (Munsell Soil Color Chart) and con-
sistency (loose, very friable, friable, firm, very
firm, and extremely firm) were recorded from a
moist condition. For some of the profiles, tex-
tural classifications are based on field estimates
(see Olson 1976:19) of the relative proportions
of particle sizes less than 2.0 mm in diameter
(i.e., sand, silt, clay). Twelve textural classes
based on the USDA textural classification of soils
(Soil Survey staff 1996:631) are used: sand,
loamy sand, sandy loam, loam, silt loam, silt,
sandy clay loam, clay loam, silty clay loam,
sandy clay, silty clay, and clay. The textural name
is prefaced by the term gravelly if 20–50 per-
cent of the sediment by volume is of gravel size
(2–76 mm) or very gravelly if 50–90 percent of
the sediment is of gravel size. The same propor-
tions apply if coarser materials such as cobbles
(76–256 mm) and boulders (>256 mm) are
present (Soil Survey staff 1975). In some instances,
textural classes based on the percentages of
gravels and the ratio of sand to mud (silt and
clay) (see Folk 1954, 1974) were more appropri-
ate to describe the textural properties of zones.
This classification scheme has 15 textural classes:
gravel, muddy gravel, muddy sandy gravel, sandy
gravel, gravelly mud, gravelly muddy sand, grav-
elly sand, slightly gravelly mud, gravelly sandy
mud, slightly gravelly muddy sand, slightly grav-
elly sand, mud, sandy mud, and sand.
Soil structure characteristics include grade,
size, and type. The grade is shown as weak,
moderate, or strong. The size of the peds is
shown as fine, medium or coarse, depending
on ped morphology or type. The type, referring
to the shape of the peds, is identified as blocky
(subangular and angular), platy, prismatic, co-
lumnar, or granular. Soil horizons not contain-
ing these characteristics are considered as
structureless.
Mottles are described by color, abundance,
contrast, and size. Abundance is shown as few
(<2 percent), common (2–20 percent), and many
(>20 percent), and contrast is described as faint,
distinct, or prominent. Size ranges are given as
fine (<0.5 cm), medium (0.5–1.5 cm), or coarse
(>1.5 cm). The lower boundary of each zone is
described in terms of distinctiveness—very
abrupt (<0.1 cm), abrupt (0.1–2.5 cm), clear (2.5–
6.4 cm), gradual (6.4–12.7 cm), and diffuse
(>12.7 cm)—and topography—smooth, wavy, ir-
regular, and broken. Final soil horizon designa-
tions were made based on the guidelines and
criteria of Birkeland (1984) and the Soil Survey
Staff (1996).
PROFILE DESCRIPTION FOR 41CM25
Test Unit 1
Note: Test Unit 1 was excavated to 150 cm, but the profile was examined while the unit floor
was at 100 cm. Sediments from 100–160 cm were removed with a 4-inch hand auger.
AC horizon 0–16 cm Very dark gray (10YR 3/1), very firm clay loam, moderate coarse
platy structure, abrupt smooth lower boundary.
Ab horizon  16–54 cm Very dark grayish brown (10YR 3/2), very firm clay loam, moderate
medium blocky subangular structure, 2 percent gravel (dispersed,
granule-size, subangular), few pieces of burned rock, gradual smooth
lower boundary.
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Bkb horizon 54–125 cm Brown (10YR 5/3), very firm clay, moderate fine prismatic breaking
to a moderate medium blocky angular structure, common distinct
medium (10YR 4/2) mottles, 5 percent soft carbonate nodules, com-
mon Mn stains and clay films on ped faces, few insect and worm
burrow casts, few in-filled vertical cracks, lower boundary not ob-
served. (Note: The block excavation was not completed at this time,
and the sediments from 100 to 125 cm were observed from samples
obtained through hand augering.)
2Bk horizon 125–160+ cm Strong brown (7.5YR 4/4), firm silty clay loam, 5 percent carbonate
nodules, few Mn stains on ped faces, few insect and worm burrow
casts, lower boundary not observed. (Sediments of this horizon were
observed from samples obtained through hand augering.)
PROFILE DESCRIPTIONS FOR 41CM167
Test Unit 4, South wall
Ap horizon 0–24 cm Very dark grayish brown (10YR 3/2), hard clay loam, moderate fine
blocky angular structure, common snail shells, gradual smooth lower
boundary.
AB horizon 24–44 cm Very dark grayish brown (10YR 3/2), hard clay loam, weak pris-
matic breaking to moderate medium blocky angular structure, few
snail shells, common insect and worm burrow casts, clear smooth
lower boundary.
B horizon 44–71 cm Dark brown (7.5 YR 3/2), slightly hard, silty clay loam, weak me-
dium prismatic breaking to medium blocky angular structure, com-
mon insect and worm burrow casts, few snail shells, clear wavy lower
boundary.
2Bk horizon 71–120 cm Brown (7.5YR 4/2), slightly hard, silty clay loam, weak medium pris-
matic breaking to medium blocky angular structure, 5 percent car-
bonate filaments, few snail shells (Rabdotus sp. present for the first
time in the profile), clear wavy lower boundary.
2B horizon 120–220 cm Brown (7.5YR 4/3), very friable silty clay loam, weak medium pris-
matic breaking to moderate fine blocky angular structure, few snail
shells (smaller aquatic snails), traces of leached carbonate filaments,
lower not observed. (Note: Sediments below 190 cm were observed
from samples obtained through hand augering.)
2Ck horizon 220–280 cm Brown (7.5YR 4/3), sandy mud, few carbonate nodules.
2C horizon 280–350+ cm Brown (7.5YR 4/3), gravelly muddy sand.
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Profile of Artificial Cut at the Water-Screening Pond
Ap horizon 0–32 cm Dark grayish brown (10YR 4/2), slightly hard, silty clay loam, mod-
erate medium blocky subangular structure, a few chert flakes, abrupt
wavy lower boundary.
2Bk horizon 32–42 cm Brown (7.5YR 5/4), hard, clay loam, moderate medium blocky an-
gular structure, 1 percent gravel (dispersed, granule to pebble size,
rounded), 5-10 percent carbonate nodules, abrupt smooth lower
boundary.
K horizon 42+ cm Hard petrocalcic horizon or caliche, lower boundary not observed.
REFERENCES CITED
Birkeland, Peter W.
1984 Soils and Geomorphology. Oxford University
Press, Oxford.
Buol, S. W., F. D. Hole, and R. J. McCracken
1980 Soil Genesis and Classification. 2nd ed. Iowa
State University Press, Ames.
Folk, Robert L.
1954 The Distinction Between Grain Size and Min-
eral Composition in Sedimentary-Rock No-
menclature. Journal of Geology 62:344–359.
1974 Petrology of Sedimentary Rocks. Hemphill
Publishing, Austin, Texas.
Olson, Gerald W.
1976 Criteria for Making and Interpreting a Soil
Profile Description: A Compilation of the Of-
ficial USDA Procedure and Nomenclature for
Describing Soils. Bulletin 212. University of
Kansas Publications, Lawrence.
Soil Survey Staff
1996 Keys to Soil Taxonomy. 7th ed. U.S. Depart-
ment of Agriculture, Natural Resources Con-
servation Service, Washington D.C.

APPENDIX B: Summary of 41CM25
Artifacts by Provenience
164
Investigations in the Comal Springs Area
165
Appendix B: Summary of 41CM25 Artifacts by Provenience
T
ab
le
 B
.1
. S
u
m
m
ar
y 
of
 4
1C
M
25
 a
rt
if
ac
ts
 b
y 
p
ro
ve
n
ie
n
ce
Analysis Unit
Excavation Unit
Excavation Level
Depth (cm below
surface)
Beginning Elevation
Ending Elevation
Other Provenience
Arrow Point
Dart Point
Biface
Cobble Tool
Uniface
Utilized Flake
Core
Tested Cobble
Unmodified Debitage
(analyzed)*
Unmodified Debitage
(unanalyzed)*
Probable
Hammerstone
Ceramic Sherd
Total
A
na
ly
si
s 
U
ni
t 
1
1
1
1
1–
10
99
.8
9
99
.8
0
1
1
1
1
2
10
–2
0
99
.8
0
99
.7
0
1
5
6
1
1
3
20
–3
0
99
.7
0
99
.6
0
1
1
1
1
4
30
–4
0
99
.6
0
99
.5
0
1
4
5
1
1
5
40
–5
0
99
.5
0
99
.4
0
1
1
2
1
2
1
3–
10
99
.8
7
99
.8
0
1
1
2
1
2
2
10
–2
0
99
.8
0
99
.7
0
2
1
3
1
2
3
20
–3
0
99
.7
0
99
.6
0
1
6
7
1
2
3
28
99
.6
2
–
1
1
1
2
4
30
–4
0
99
.6
0
99
.5
0
1
1
2
1
2
5
40
–5
0
99
.5
0
99
.4
0
6
1
7
1
3
1
3–
10
99
.8
7
99
.8
0
1
1
2
1
3
3
20
–3
0
99
.7
0
99
.6
0
1
1
1
1
4
1
3
4
30
–4
0
99
.6
0
99
.5
0
2
2
1
3
5
40
–5
0
99
.5
0
99
.4
0
2
2
4
1
4
1
3–
10
99
.8
7
99
.8
0
28
28
1
4
2
10
–2
0
99
.8
0
99
.7
0
2
1
2
1
15
3
15
9
1
4
3
20
–3
0
99
.7
0
99
.6
0
1
22
9
1
23
1
1
4
4
30
–4
0
99
.6
0
99
.5
0
1
2
1
2
24
1
24
7
1
4
5
40
–5
0
99
.5
0
99
.4
0
1
1
1
28
6
28
9
1
1,
 2
, 4
1–
5
1–
50
99
.8
9
99
.4
0
3,
46
5
3,
46
5
L
at
e 
P
re
hi
st
or
ic
 C
om
po
ne
nt
 S
ub
to
ta
l
3
3
8
1
5
38
6
0
93
7
3,
46
5
1
1
4,
46
8
A
na
ly
si
s 
U
ni
t 
2
2
1
6
50
–6
0
99
.4
0
99
.3
0
1
1
2
1
7
60
–7
0
99
.3
0
99
.2
0
1
1
2
2
2
6
50
–6
0
99
.4
0
99
.3
0
2
2
166
Investigations in the Comal Springs Area
T
a
bl
e 
B
.1
, c
on
ti
n
u
ed
Analysis Unit
Excavation Unit
Excavation Level
Depth (cm below
surface)
Beginning Elevation
Ending Elevation
Other Provenience
Arrow Point
Dart Point
Biface
Cobble Tool
Uniface
Utilized Flake
Core
Tested Cobble
Unmodified Debitage
(analyzed)*
Unmodified Debitage
(unanalyzed)*
Probable
Hammerstone
Ceramic Sherd
Total
2
2
7
60
–7
0
99
.3
0
99
.2
0
1
1
2
3
6
50
–6
0
99
.4
0
99
.3
0
1
3
1
5
2
3
7
60
–7
0
99
.3
0
99
.2
0
4
4
2
4
6
50
–6
0
99
.4
0
99
.3
0
1
1
38
8
39
0
2
4
7
60
–7
0
99
.3
0
99
.2
0
1
1
1
43
9
44
2
2
1,
 2
, 4
6–
7
50
–7
0
99
.4
0
99
.2
0
2,
04
0
2,
04
0
A
rc
ha
ic
 I
I 
C
om
po
ne
nt
 S
ub
to
ta
l
1
1
1
1
2
12
2
0
82
7
2,
04
0
0
0
2,
88
7
A
na
ly
si
s 
U
ni
t 
3
3
1
8
70
–8
0
99
.2
0
99
.1
0
1
1
3
2
8
70
–8
0
99
.2
0
99
.1
0
2
2
3
2
9
80
–9
0
99
.1
0
99
.0
0
3
3
3
2
10
90
–1
00
99
.0
0
98
.9
0
2
1
3
3
3
8
70
–8
0
99
.2
0
99
.1
0
1
1
3
3
9
80
–9
0
99
.1
0
99
.0
0
2
2
3
3
10
90
–1
00
99
.0
0
98
.9
0
1
1
2
3
3
11
10
0-
11
0
98
.9
0
98
.8
0
2
1
3
3
3
13
12
0–
13
0
98
.7
0
98
.6
0
1
1
3
4
8
70
–8
0
99
.2
0
99
.1
0
1
2
23
7
24
0
3
4
9
80
–9
0
99
.1
0
99
.0
0
2
2
1
89
94
3
4
10
90
–1
00
99
.0
0
98
.9
0
1
1
1
1
16
0
16
4
3
4
11
10
0-
11
0
98
.9
0
98
.8
0
93
93
3
4
12
11
0–
12
0
98
.8
0
98
.7
0
1
1
93
95
3
4
13
12
0–
13
0
98
.7
0
98
.6
0
1
1
11
6
11
8
3
4
14
13
0–
14
0
98
.6
0
98
.5
0
67
67
3
4
15
14
0–
15
0
98
.5
0
98
.4
0
1
24
25
3
1,
 2
, 4
8–
15
70
–1
50
99
.2
0
98
.4
0
2,
12
3
2,
12
3
A
rc
ha
ic
 I
 C
om
po
ne
nt
 S
ub
to
ta
l
0
3
8
0
3
18
3
1
87
9
2,
12
3
0
0
3,
03
7
167
Appendix B: Summary of 41CM25 Artifacts by Provenience
T
a
bl
e 
B
.1
, c
on
ti
n
u
ed
Analysis Unit
Excavation Unit
Excavation Level
Depth (cm below
surface)
Beginning Elevation
Ending Elevation
Other Provenience
Arrow Point
Dart Point
Biface
Cobble Tool
Uniface
Utilized Flake
Core
Tested Cobble
Unmodified Debitage
(analyzed)*
Unmodified Debitage
(unanalyzed)*
Probable
Hammerstone
Ceramic Sherd
Total
T
ot
al
 A
rt
if
ac
ts
4
7
17
2
10
67
11
1
2,
64
3
7,
62
8
1
1
10
.3
92
A
dd
it
io
na
l A
rt
if
ac
ts
 fr
om
 t
he
 L
ow
er
 C
ol
or
ad
o 
R
iv
er
 A
ut
ho
ri
ty
 C
ol
le
ct
io
n
1
–
–
0-
30
–
–
L
C
R
A
po
in
t
pl
ot
te
d
4
4
3
11
1
–
2
30
-5
0
–
–
L
C
R
A
au
ge
r
te
st
1
1
L
at
e 
P
re
hi
st
or
ic
, L
C
R
A
 S
ub
to
ta
l
0
0
4
0
1
4
3
0
0
0
0
0
12
*O
nl
y 
a 
sa
m
pl
e 
of
 t
he
 1
0,
27
1 
re
co
ve
re
d 
fl
ak
es
 w
er
e 
an
al
yz
ed
. T
he
 n
on
an
al
yz
ed
 d
eb
it
ag
e 
in
cl
ud
es
 a
ll 
fl
ak
es
 fr
om
 E
xc
av
at
io
n 
U
ni
t 
3.

APPENDIX C: Summary of 41CM167
Artifacts by Provenience
170
Investigations in the Comal Springs Area
171
Appendix C: Summary of 41CM167 Artifacts by Provenience
T
ab
le
 C
.1
. S
u
m
m
ar
y 
of
 4
1C
M
16
7 
ar
ti
fa
ct
s 
by
 p
ro
ve
n
ie
n
ce
Analysis Unit
Excavation Unit
Excavation
Level
Depth (cm
below surface)
Beginning
Elevation
Ending
Elevation
Other
Provenience
Arrow Point
Dart Point
Biface
Uniface
Utilized Flake
Core
Tested Cobble
Unmodified
Debitage
(analyzed)*
Unmodified
Debitage
(unanalyzed)*
Battered
Cobble Tool
Groundstone
Fragment
Total
A
na
ly
si
s 
U
ni
t 
1
1
1
1
2–
10
99
.8
8
99
.8
0
42
42
1
1
2
10
–2
0
99
.8
0
99
.7
0
1
1
1
1
11
5
11
9
1
1
3
20
–3
0
99
.7
0
99
.6
0
67
67
1
1
5
40
–5
0
99
.5
0
99
.4
0
2
46
48
1
1
5
39
–4
7
99
.5
1
99
.4
3
1
1
2
1
1
6
50
–6
0
99
.4
0
99
.3
0
1
58
59
1
1
7
60
–7
0
99
.3
0
99
.2
0
4
7
11
1
2
2
10
–2
0
99
.8
0
99
.7
0
1
71
72
1
2
3
20
–3
0
99
.7
0
99
.6
0
1
70
71
1
2
5
40
–5
0
99
.5
0
99
.4
0
1
34
35
1
2
6
50
–6
0
99
.4
0
99
.3
0
13
13
1
2
7
60
–7
0
99
.3
0
99
.2
0
20
20
1
3
1
0–
10
99
.9
0
99
.8
0
48
48
1
3
2
10
–2
0
99
.8
0
99
.7
0
1
73
74
1
3
3
20
–3
0
99
.7
0
99
.6
0
58
58
1
3
4
30
–4
0
99
.6
0
99
.5
0
1
1
57
59
1
3
5
40
–5
0
99
.5
0
99
.4
0
1
39
40
1
3
6
50
–6
0
99
.4
0
99
.3
0
4
4
1
3
7
60
–7
0
99
.3
0
99
.2
0
7
7
1
4
1
0–
10
99
.9
0
99
.8
0
1
36
37
1
4
2
10
–2
0
99
.8
0
99
.7
0
2
67
69
1
4
3
20
–3
0
99
.7
0
99
.6
0
1
39
40
1
4
4
30
–4
0
99
.6
0
99
.5
0
1
17
18
1
4
5
40
–5
0
99
.5
0
99
.4
0
29
29
1
4
6
50
–6
0
99
.4
0
99
.3
0
1
31
32
1
4
7
60
–7
0
99
.3
0
99
.2
0
1
3
4
1
1,
 2
, 4
1–
7
0–
70
99
.8
8
99
.2
0
71
6
71
6
L
at
e 
P
re
hi
st
or
ic
 C
om
po
ne
nt
 S
ub
to
ta
l
1
1
7
2
13
1
0
33
5
71
6
1
1
1,
79
4
172
Investigations in the Comal Springs Area
T
a
bl
e 
C
.1
, c
on
ti
n
u
ed
Analysis Unit
Excavation Unit
Excavation
Level
Depth (cm
below surface)
Beginning
Elevation
Ending
Elevation
Other
Provenience
Arrow Point
Dart Point
Biface
Uniface
Utilized Flake
Core
Tested Cobble
Unmodified
Debitage
(analyzed)*
Unmodified
Debitage
(unanalyzed)*
Battered
Cobble Tool
Groundstone
Fragment
Total
A
na
ly
si
s 
U
ni
t 
2
2
1
8
70
–8
0
99
.2
0
99
.1
0
13
13
2
1
9
83
99
.0
7
–
1
1
2
1
9
80
–9
0
99
.1
0
99
.0
0
14
14
2
1
10
90
–1
00
99
.0
0
98
.9
0
1
8
9
2
1
11
10
0–
11
0
98
.9
0
98
.8
0
4
4
2
2
8
70
–8
0
99
.2
0
99
.1
0
22
22
2
2
9
80
–9
0
99
.1
0
99
.0
0
10
10
2
2
10
90
–1
00
99
.0
0
98
.9
0
3
3
2
2
11
10
0–
11
0
98
.9
0
98
.8
0
1
1
2
3
8
76
99
.1
4
–
1
1
2
3
8
70
–8
0
99
.2
0
99
.1
0
1
5
6
2
3
9
80
–9
0
99
.1
0
99
.0
0
1
7
8
2
3
10
90
–1
00
99
.0
0
98
.9
0
2
3
11
10
0–
11
0
98
.9
0
98
.8
0
2
2
2
4
8
70
–8
0
99
.2
0
99
.1
0
1
14
15
2
4
9
80
–9
0
99
.1
0
99
.0
0
13
13
2
4
10
90
–1
00
99
.0
0
98
.9
0
12
12
2
4
11
10
0–
11
0
98
.9
0
98
.8
0
1
1
A
rc
ha
ic
 I
I 
C
om
po
ne
nt
 S
ub
to
ta
l
0
2
0
1
3
0
0
12
9
0
0
0
13
5
A
na
ly
si
s 
U
ni
t 
3
3
1
12
11
0–
12
0
98
.8
0
98
.7
0
5
5
3
1
13
12
0–
13
0
98
.7
0
98
.6
0
3
1
14
13
0–
14
0
98
.6
0
98
.5
0
1
1
3
1
15
14
0–
15
0
98
.5
0
98
.4
0
1
1
3
1
16
15
0–
16
0
98
.4
0
98
.3
0
3
1
17
16
0–
17
0
98
.3
0
98
.2
0
1
1
3
1
18
17
0–
18
0
98
.2
0
98
.1
0
1
1
3
1
19
18
0–
19
0
98
.1
0
98
.0
0
173
Appendix C: Summary of 41CM167 Artifacts by Provenience
T
a
bl
e 
C
.1
, c
on
ti
n
u
ed
Analysis Unit
Excavation Unit
Excavation
Level
Depth (cm
below surface)
Beginning
Elevation
Ending
Elevation
Other
Provenience
Arrow Point
Dart Point
Biface
Uniface
Utilized Flake
Core
Tested Cobble
Unmodified
Debitage
(analyzed)*
Unmodified
Debitage
(unanalyzed)*
Battered
Cobble Tool
Groundstone
Fragment
Total
3
2
12
11
0–
12
0
98
.8
0
98
.7
0
3
3
3
2
13
12
0–
13
0
98
.7
0
98
.6
0
4
4
3
2
14
13
0–
14
0
98
.6
0
98
.5
0
3
2
15
14
0–
15
0
98
.5
0
98
.4
0
2
3
2
16
15
0–
16
0
98
.4
0
98
.3
0
1
2
3
3
2
17
16
0–
17
0
98
.3
0
98
.2
0
3
2
18
17
0–
18
0
98
.2
0
98
.1
0
1
1
3
2
19
18
0–
19
0
98
.1
0
98
.0
0
3
3
12
11
0–
12
0
98
.8
0
98
.7
0
3
3
13
12
0–
13
0
98
.7
0
98
.6
0
3
3
14
13
0–
14
0
98
.6
0
98
.5
0
4
4
3
3
15
14
0–
15
0
98
.5
0
98
.4
0
2
3
3
3
16
15
0–
16
0
98
.4
0
98
.3
0
3
3
17
16
0–
17
0
98
.3
0
98
.2
0
3
3
18
17
0–
18
0
98
.2
0
98
.1
0
3
3
19
18
0–
19
0
98
.1
0
98
.7
0
3
4
12
11
0–
12
0
98
.8
0
98
.7
0
3
3
3
4
13
12
0–
13
0
98
.7
0
98
.6
0
3
4
14
13
0–
14
0
98
.6
0
98
.5
0
1
1
3
4
15
14
0–
15
0
98
.5
0
98
.4
0
1
1
3
4
16
15
0–
16
0
98
.4
0
98
.3
0
2
2
3
4
17
16
0–
17
0
98
.3
0
98
.2
0
1
1
3
4
18
17
0–
18
0
98
.2
0
98
.1
0
1
1
3
4
19
18
0–
19
0
98
.1
0
98
.0
0
1
3
4
A
rc
ha
ic
 I
 C
om
po
ne
nt
 S
ub
to
ta
l
0
0
0
0
1
0
1
39
0
0
0
41
T
ot
al
 A
rt
if
ac
ts
1
3
7
3
17
1
1
50
3
71
6
1
1
1,
97
0
A
dd
it
io
na
l A
rt
if
ac
ts
 fr
om
 t
he
 L
ow
er
 C
ol
or
ad
o 
R
iv
er
 A
ut
ho
ri
ty
 C
ol
le
ct
io
ns
1x
–
–
30
–5
0
–
–
L
C
R
A
au
ge
r 
te
st
7
1
1
2
174
Investigations in the Comal Springs Area
T
a
bl
e 
C
.1
, c
on
ti
n
u
ed
Analysis Unit
Excavation Unit
Excavation
Level
Depth (cm
below surface)
Beginning
Elevation
Ending
Elevation
Other
Provenience
Arrow Point
Dart Point
Biface
Uniface
Utilized Flake
Core
Tested Cobble
Unmodified
Debitage
(analyzed)*
Unmodified
Debitage
(unanalyzed)*
Battered
Cobble Tool
Groundstone
Fragment
Total
1x
–
–
60
–8
0
–
–
L
C
R
A
au
ge
r 
te
st
4
1
1
1x
–
–
10
0–
12
0
–
–
L
C
R
A
au
ge
r 
te
st
9
1
1
1x
–
–
12
0–
15
0
–
–
L
C
R
A
au
ge
r 
te
st
9
1
1
L
at
e 
P
re
hi
st
or
ic
, L
C
R
A
 S
ub
to
ta
l
0
0
4
0
0
1
0
0
0
0
0
5
* 
A
ll 
of
 t
he
 u
nm
od
if
ie
d 
fl
ak
es
 fr
om
 A
na
ly
si
s 
U
ni
ts
 2
 a
nd
 3
 w
er
e 
an
al
yz
ed
, b
ut
 o
nl
y 
a 
su
bs
am
pl
e 
of
 fl
ak
es
 fr
om
 A
na
ly
si
s 
U
ni
t 
1 
w
as
 a
na
ly
ze
d.
 T
he
su
bs
am
pl
e 
is
 a
ll 
of
 t
he
 fl
ak
es
 r
ec
ov
er
ed
 fr
om
 E
xc
av
at
io
n 
U
ni
t 
1.
 C
he
rt
 s
ha
tt
er
 is
 n
ot
 in
cl
ud
ed
 in
 t
he
 d
eb
it
ag
e 
co
un
ts
.
175
Appendix C: Summary of 41CM167 Artifacts by Provenience
APPENDIX D: Analysis of the Vertebrate
Faunal Remains from
41CM25 and 41CM167
Brian S. Shaffer
176
Investigations in the Comal Springs Area
177
Appendix D: Analysis of the Vertebrate Faunal Remains from 41CM25 and 41CM167
INTRODUCTION
Vertebrate specimens recovered from the
testing of 41CM25 and 41CM167 were analyzed
for the purposes of identifying the types of ani-
mals present in the assemblages and the con-
ditions of the faunal remains. This information
was extrapolated to provide insight into the
habitats represented and in what manners the
taxa were used. Also, taphonomic information
was examined to determine if the condition of
the bone could account for biasing of the data
as indicated by the condition of the remains
and types of remains recovered. The samples
consist of 165 bones from 41CM167. Each site
has three analysis units identified, and they
are classified into the following temporal/cul-
tural components:
Analysis Unit 1 Late Prehistoric
Analysis Unit 2 Archaic II
Analysis Unit 3 Archaic I
METHODS AND RESULTS
Specimens were analyzed and identified
using comparative faunal remains. Identifica-
tions were made based on visual comparison
of the recovered remains with the morphology
of the comparative remains. Identifications
were made to the most specific level possible
given the condition of the recovered material
(size, shape, damage) and analyst’s skill. Iden-
tifications that were equivocal were either
taken to the next higher level (e.g., from ge-
nus to family level) or were given “c.f.” as a
prefix to indicate that the specimen compared
favorably with the taxon but the identification
was equivocal.
Attributes were recorded using a vertebrate
faunal analysis coding system (Shaffer and
Baker 1992). Attributes recorded included pro-
venience, taxon, element, portion of element,
siding, age criteria, aging, weathering, break-
age, impact point breakage, burning, gnawing,
chemical dissolution, presence of bone grease,
and a comments field recorded additional in-
formation such as notation of medical disorders
(none noted) or descriptions of cut marks. These
particular attributes were chosen because they
are sufficient to provide a good overview of the
composition and condition of the assemblages
in a succinct format.
Specimens were quantified using the
number of identified specimens (NISP) and the
minimum number of individuals (MNI) (Table
D.1). The NISP is simply the specimen count
for each category of taxon identified. The MNI
reflects the minimum number of animals
required to produce the NISP and elements
represented in the assemblage. Each site assem-
blage was divided into analysis units, and each
analysis unit was treated as mutually exclusive
from other analysis units. Thus, the MNI of each
analysis unit for a given taxon was added with
the MNI from the other analysis units to produce
a site MNI for a each specific taxon (Table D.2).
Given the low frequency of identifiable
specimens, an NISP of three might produce an
MNI of one if the site was treated as a single
aggregate. But if each of the three specimens
was found in different analysis units, each
analysis unit being autonomous, then the MNI
for the same three specimens would be three.
There is one inconsistency in the presenta-
tion of NISP information. A nearly complete
deer skull and associated mandibles was recov-
ered from 41CM25 and was removed from the
field in a block of soil matrix. Excavation of the
skull from the matrix produced a highly frag-
mented assemblage dominated by dozens of
unidentifiable bone fragments, a few identifi-
able fragments, and teeth. Although initially
intact, apparently the skull had degraded in
place and was simply being held together by
surrounding sediment. Because all of these
specimens were definitively from the same in-
dividual, it was recorded with an NISP of three
comprising the skull and each mandible. Be-
cause there was no duplication of elements for
the skull, mandible, or teeth that would affect
MNI, there was no reason to document every
fragment or to quantify the number that could
not be identified as specific bones of the skull.
In addition, this deer skull displays metal saw
marks and is of historic age or modern. Thus, it
may or may not be associated with the Late
Prehistoric component at 41CM25.
There are two inconsistencies in the pre-
sentation of the MNI information. Although
deer were recovered from all three analysis
units at 41CM25 (producing an MNI of three),
deer were only identified in one analysis unit
of 41CM167. In looking at the data from
41CM167, deer-sized artiodactyls were recov-
ered from all three analysis units. It may be
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that the remains are actually all deer, but the
specimens were insufficient to be identified be-
low the level of order. Because the critical as-
pect of the information is not just what taxa were
identified but also how many individuals, an
MNI of three is assigned to the deer-sized artio-
dactyl remains of 41CM167 instead of simply
stating that 41CM167 has a deer MNI of one.
The second inconsistency is related to the
unidentified turtle and the soft-shell turtle
bones at 41CM167. Although the unidentified
turtle specimens could not be identified to a
more specific level, it was clear that most or all
were not soft-shell turtle. Small shell fragments
of Emydidae (water and box turtles) and tor-
toise (Gopherus sp.) tend to be smooth or rippled
on their external surfaces. On small fragments,
these markings usually are not diagnostic to
specific. In contrast, on the external surface of
soft-shell turtle shell, the surface is dimpled,
not unlike that of a golf ball but with the
dimples spaced very close together. This pat-
tern of exterior surface dimpling is diagnostic
of soft-shell turtles. Given the shell differences,
soft-shell turtle is present at 41CM167, as well
as at least one other type of turtle or tortoise.
As such, there is an MNI calculated for the non-
soft-shell unidentified turtle remains and one
calculated for the soft-shell turtle remains.
TAXONOMY AND IMPLICATIONS
Vertebrate remains identified from the two
sites comprised only indigenous taxa, although
some remains are historic in age and some could
not be identified far enough to determine if they
were of indigenous or domesticated taxa (see
Table D.1). For example, some deer-sized artio-
dactyl remains potentially could be from deer,
pronghorn, or domestic artiodactyls such as
Table D.1. Number of identified specimens (NISP) and minimum number of individuals (MNI) by
site
Taxon Common Name NISP MNI
41CM25
Vertebrata Vertebrates 60 –
Testudinata Turtles 1 1
Charadriiformes Shorebirds, gulls, alcids 1 1
Mammalia (Small/medium) Rabbit/canid-sized mammals 1 –
Mammalia (Medium/large) Canid/deer-sized mammals 78 –
Castor canadensis Beaver 1 1
Artiodactyla (Medium) Deer/pronghorn-sized ungulates 12 –
Odocoileus sp. Deer 7 3*
cf. Odocoileus sp. Deer 3 –
Bos/Bison Cattle/bison 1 1
Site Total NISP 165
41CM167
Vertebrata Vertebrates 102 –
Osteichthyes (Medium) Medium bony fish 1 1
Testudinata Turtles 10 3
Trionyx sp. Softshell turtle 14 1
Mammalia (Small/medium) Rabbit/canid-sized mammals 4 –
Mammalia (Medium/large) Canid/deer-sized mammals 97 –
Mammalia (Large/very large) Deer/bison-sized mammals 4 –
Artiodactyla (Medium) Deer/pronghorn-sized ungulates 4 3*
Artiodactyla (Large) Bison/cow-sized ungulates 2
Odocoileus sp. Deer 1 –
Site Total NISP 239
* MNI calculated for deer-sized artiodactyls and deer was given to the specific classification with the highest
MNI as deer are a subset of deer-sized artiodactyls.
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goats. Very large mammal remains (deer- to
bison-sized), and cattle/bison-sized artiodactyl
remains could have been from taxa such as bi-
son, elk, or domestic cattle.
Two taxa specimens potentially are not part
of the original faunal assemblages. Both
showed differential staining (or lack thereof)
from that of the rest of the assemblages and
appeared to be of more recent origin. The first
is a Charadriiformes (plovers, killdeer, etc.)
humerus from 41MC25. The specimen is a good
match for killdeer (Charadrius vociferus) and
probably is killdeer, but because all of the rep-
resentatives from the order were not present
for comparison, the identification is to order.
The second specimen is the fish cranial bone
from 41CM167. Neither is discussed further
here because they do not appear to be a part of
the original assemblages.
Specific identifications are necessary for
assessing habitat use. Some animals have very
specific habitat needs, and their presence in an
assemblage will reflect exploitation of the spe-
cific habitats. For the assemblages described
here, the small sample size and subsequent
small identified sample can provide only lim-
ited amounts of environmental information. The
soft-shell turtle and beaver require aquatic
habitats, but all of the remaining taxa—deer,
cattle/bison, medium artiodactyls, and turtles—
simply indicate terrestrial habitats, although
the turtle remains may be indicative of aquatic
habitats as well.
TAPHONOMY AND
IMPLICATIONS
Taphonomic information was recorded for
each specimen including both natural and cul-
tural processes (Table D.3). Weathering was re-
corded as “light” or “marked” depending on the
amount of damage to the bone’s exterior result-
ing from exposure. Bones with little or no sig-
nificant surficial damage were recorded as
having light weathering. Bones with fine line
cracking and exfoliation were in the worst con-
dition and were recorded as having marked
weathering. Both assemblages were dominated
by specimens with light weathering. In fact, only
one specimen with marked weathering was
noted. This indicates that the assemblages were
probably buried quickly enough to preclude ex-
tensive damage from exposure.
A second and sometimes weathering-
associated surficial effect on the assemblage was
chemical etching and dissolution. Osseous and
dental elements can be affected by ground pH
and roots and through ingestion by animals such
as carnivores and raptors. Light amounts of
etching were noted when the etching did not
affect much of the surface of the specimen but
was prominent enough to be readily spotted
during analysis. Marked chemical etching was
recorded when the specimen had a significant
portion of the surface deteriorated or precluded
identification through the destruction of land-
marks. Chemical dissolution was identified on
only one specimen from 41CM25. At 41CM167,
most of the assemblage was affected by chemi-
cal dissolution, with 96 specimens identified
with light effects and 88 specimens with marked
effects. It is possible that at 41CM167, a combi-
nation of weathering and chemical dissolution
managed to do sufficient damage to specimens
to negate their recovery or identification in the
field as being osseous or dental materials such
that the more heavily weathered specimens were
lost. Additionally, chemical dissolution can oblit-
erate other surficial taphonomic attributes such
as animal gnawing, trampling damage, and even
cut marks. As it turned out, the only three speci-
mens recovered with identified cut marks were
from 41CM25, where the assemblage had not
suffered much chemical dissolution.
Breakage attributes were recorded as un-
broken, angularly fractured, spirally fractured,
or dynamic loading impact. Angular fractures
are produced in bones that usually do not spi-
rally fracture (e.g., fish bone, cranial elements,
turtle shell) or when bone has lost its collagen
(Johnson 1985). Spiral fractures are most com-
mon in long bones but can occur in other thick-
walled cortical bone. Often spiral fractures are
produced as a result of intentional breakage of
the bone for the removal of the marrow or for
processing into grease (e.g., Johnson 1985; Lintz
1976:87–88; Vehik 1977, Zierhut 1967). This
intentional breakage is often produced by per-
cussion, resulting in impact marks on the bone
(Johnson 1985).
Table D.4 presents a comparison of angular
and spiral fractures for the two sites, and both
assemblages comprise between 20 and 30 per-
cent spirally fractured material. Because pres-
ervation apparently did not allow for the
recovery of bone still visibly retaining collagen,
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the specimens were most likely spirally broken
at the time of occupation or soon thereafter. The
presence of the impact point on one bone from
41CM167 indicates that at least some of the bone
was being intentionally broken. In examining
the data for patterns or clusters of spirally frac-
tured, the two lower analysis units have signifi-
cantly higher percentages of spirally fractured
bone than the upper analysis unit at 41CM25.
Given that the Analysis Unit 1 is the most re-
cent unit and is partially historic in age, the
lower percentage of spirally fractured bone is
not surprising. It is the author’s qualified, not
quantified, experience that historic sites occu-
pied by European settlers tend to have lower
percentages of spirally fractured bone compared
to Native American assemblages because the
bone typically is not being processed for mar-
row or grease via blunt force trauma (hitting
with a rock or heavy object) as more commonly
practiced by Native Americans.
At 41CM25, the presence of handsaw marks
on two deer cranial bones (see Table D.3) recov-
ered from an initially intact and nearly complete
deer skull indicates that the bones are of historic
age or perhaps modern (less than 50 years old).
This skull was recovered from Analysis Unit 1,
where the percentage of spirally fractured bone
is lowest. These saw marks are identified as hand-
saw marks because they consist of several series
of parallel striae as are typically produced by
saws, but no series parallels the others. If the
person operating the hand saw does not keep the
blade in the exact orientation while cutting—that
is, if the sawyer rocks the saw while sawing—
then multiple series of internally parallel striae
are produced, but the groups of striae are not
necessarily parallel to other groups.
Furthermore, a probable deer pelvis pubis
bone was identified from the same analysis unit
that had more than nine single edge V-shaped
cut marks. Given that these cuts were most
likely produced by a straight-edge metal cutting
implement such as a knife, the specimen is his-
toric as well, further confirming the presence of
a historic or modern context in Analysis Unit 1.
At 41CM167, the upper analysis unit also
has the lowest percentage of spirally fractured
bone, but it is only slightly lower than what was
found in the second analysis unit. The lowest
analysis unit had the highest percentage of spi-
rally fractured bones. It could not be discerned
whether these frequency differences were the
result of cultural differences (historic Europe-
ans vs. prehistoric Native Americans) or simply
represent differential use of the same location
over time by Native Americans.
Burning (see Table D.3) was noted as being
unburned, charred (burned brown or black), or
calcined (burned white or sometimes light blue.
Light blue was not seen in any specimens from
these sites.) Charring results in more incomplete
combustion of the bone, whereas calcination is a
more complete burning of the bone. Both forms
were observed in the assemblage. At 41CM25, 21
percent of the bone was burned, with 91 percent
of the specimens being charred and 9 percent be-
ing calcined. At 41CM167, 22 percent was burned
with 90 percent of the burned bone being charred
and 10 percent being calcined. In examining the
distribution of burned bone vertically and hori-
zontally, no patterns of burning were discerned.
Table D.4. Comparison of angular and spiral fracture breakage by site and analysis unit
Analysis Unit Angular Fracture Spiral Fracture Total Percent Spiral
41CM25
AU 1 29 3 32 9.4
AU 2 41 32 73 43.8
AU 3 33 9 42 21.4
Total 103 44 147 29.9
41CM167
AU 1 134 34 168 20.2
AU 2 30 9 39 23.1
AU 3 15 7 22 31.8
Total 179 50 229 21.8
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SUMMARY
Faunal remains recovered from 41CM25
and 41CM167 were analyzed to identify tax-
onomy, taphonomy, and possible cultural assem-
blage patterns. Taxa from both sites were
dominated by predominately terrestrial taxa
with limited aquatic taxa. The presence of diag-
nostic historic cut marks indicates that at least
part of the faunal assemblage recovered from
the upper analysis unit at 41CM25 is historic.
Aside from cut marks, most taphonomic ef-
fects on the assemblages are natural (weather-
ing and chemical dissolution) or could be either
natural or cultural (breakage and burning). In
looking at the assemblage as a whole, the pres-
ence of spirally fractured and burned specimens,
recovered in association with significant amounts
of cultural materials, indicates that most or all
of the assemblages are probably the product of
cultural activities. Additionally, the presence of
a dynamic impact point on one specimen at
41CM25 indicates intentional breakage of the
bone, ostensibly for marrow or grease extraction.
This sort of activity is further supported by the
amounts of spirally fractured bone identified.
Aside from differences between sites, no
patterns of weathering, burning, breakage, or
chemical dissolution was discerned based on
horizontal distributions. The only clear verti-
cal pattern noted was the lack of spirally frac-
tured bone in the Analysis Unit 1 of 41CM25,
and this analysis unit also had the remains that
showed historic cut marks.
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SNAIL RECOVERY AND
TAPHONOMY
The snail shells encountered at 41CM25
were generally crushed, and, while fragmentary
shells were common, whole specimens were
quite rare. No systematic and interpretable
sample of snails was obtained from the excava-
tions at this site. In contrast to 41CM25, snail
shells were abundant and intact within the de-
posits at 41CM167. Because the same excava-
tion techniques were used at both sites,
including 1/4-inch water screening of excavated
fill, differences in snail shell recovery are attrib-
utable to other factors. Excavators noted the
high frequency of in situ broken snails shells at
41CM25, as well as the fragmentary nature of
other organic remains such as charcoal flecks
and mussel shells. Excavators also frequently
observed that lithic artifacts were lying on edge
or at various angles of repose, and many of these
were found inside sediment-filled vertical
cracks. Because no such characteristics were
observed at 41CM167, it suggests that differen-
tial snail shell preservation at these two sites is
due primarily to differences in site taphonomy.
It is likely that post-depositional factors such
as trampling played a role in snail preservation.
There appears to be an inverse correlation be-
tween the abundance of lithic debris and the
frequency of intact snails shells at both sites.
Using the amount of lithic debitage as a mea-
sure of the intensity of human activities, it is
likely that human traffic was greater at 41CM25
and may be the primary cause for the paucity of
intact snails there. In short, the snails at
41CM25 were probably trampled and crushed
far more commonly than were the snails at
41CM167. It also is possible that the dense clay
vertisols at 41CM25 caused more damage to the
snail shells due to shrink–swell actions.
SNAIL RECOVERY
AND SPECIES IDENTIFICATION
AT 41CM167
Excavations at 41CM167 included 19 arbi-
trary 10-cm levels in the 2x2m excavation block.
The sampling strategy for snails was to collect
all of the snails from all levels of one (Excava-
tion Unit 1) of the four 1x1m units. Snails also
were recovered from some other contexts, includ-
ing in association with burned rock Feature 1,
but it is the systematic sample from Excavation
Unit 1 that provides the most important data.
Whole and fragmentary shells were found in the
screens, but only the whole snail shells were
collected. Snail identifications were done by
Andy Malof (LCRA) following Fullington and
Pratt (1974) and Cheatum and Fullington
(1971). The snails recovered from 41CM167 are
summarized in Tables E.1 and E.2.
Certainly, the use of 1/4-inch water screens
biased the snail recovery toward species that
produce larger shells and adult specimens at the
expense of juvenile individuals for other species.
Brown has documented the latter bias at a num-
ber of other central Texas archeological sites and
noted the relationship with faunal recovery tech-
niques (Brown 2002:259–260). As a consequence,
it is difficult to determine whether or not a
breeding population of snails was present at
41CM167, but the presence of some juvenile
snails suggest this is probable. Some species that
are large enough to be commonly found in 1/4-
inch screens are notably absent from the
41CM167 snail assemblage and are indicative
of deciduous woodlands and significant over-
head-canopy habitats. These include Mesodon
thyroidus, Anguispira strongylodes, and
Mesomphix friabilis (see Brown 2002:261). A
similar but smaller snail species, Strobilops
texasiana, is also absent.
Snail species recovered from 41CM167 are,
from most common to least, Olygyra orbiculata,
Polygyra mooreana, Rabdotus sp. (including
many identified as Rabdotus dealbatus),
Praticollela berlanderiana, Polygyra texasiana,
Elimia comalensis, Helisoma sp., and
Ruminella decollata. The latter species is a re-
cent introduction. Elimia comalensis is an en-
demic snail common to spring habitats, and
Helisoma sp. is an aquatic snail. The other three
taxa, Olygyra orbiculata, Polygyra mooreana,
and Rabdotus sp., are all land snails adapted
to various habitats (Brown 2002:Table 69; see
Snails as Paleoclimatic Evidence below).
SNAILS AS A FOOD SOURCE
The Rabdotus snails are the only one of the
species large enough to have been a viable food
resource. In some archeological contexts,
Rabdotus snails have been interpreted as food
remains (Hester and Hill 1972:99). At 41CM167,
however, there is no evidence to suggest that
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humans were using Rabdotus snails as a food
source. None of the snails were observed in
tightly packed concentrations as if they were
deposited by cultural activities (e.g., deliber-
ately collected, processed as a subsistence re-
source, and then dumped). Rather, the pattern
of widely dispersed shells suggests that snails
were symbiotic with the creation of organic
humus in midden deposits associated with hu-
man occupation and refuse discard. It is likely
that the snails moved in after periods of hu-
man occupation to recolonize areas as vegeta-
tion became reestablished.
The variety of taxa recovered from Feature
1, at 75–80 cm below surface in Excavation Unit
2, mimics the snail sample recovered from the
systematic sample. These snails were recovered
from flotation of the feature fill, and Polygyra
mooreana and Olygyra orbiculata dominate this
sample, with lesser numbers of other taxa
present as well. It is presumed that these snails
are not related to the cultural activities that
created the burned rock feature. Rather, they
probably represent a natural accumulation of
snails that were drawn to the organic-rich area
after the feature was used and abandoned.
It is concluded that the Rabdotus snails at
41CM167 are thought to be a natural occurrence
and not residue from prehistoric peoples using
these snails as a food source. It is acknowledged
that this interpretation is based largely on cir-
cumstantial evidence that cannot be fully sup-
ported without having a nonbiased (i.e., not
limited to 1/4-inch recovery) stratigraphic sample
of snails and doing extensive measurements of
individual shells to establish the presence of
natural breeding populations for the ubiquitous
land snails (see Brown [2002:242–251] for dis-
cussion of snails as a food source). Given the
small numbers of aquatic snails, it is likely that
they were introduced by humans carrying
stream water and other aquatic resources with
snails attached to the site.
SNAILS AS PALEOCLIMATIC
EVIDENCE
The vertical distribution of snails in the
Excavation Unit 1 sample from 41CM167 (see
Table E.1) provides proxy evidence that may be
used, in some limited ways, to infer paleocli-
matic conditions during the late Holocene. The
species variability indicates that this locality
supported snails adapted to xeric grasslands
and open parklands with some mesic-adapted
species present in low numbers. In this sense,
reference to parklands habitats indicates a
mixed/savanna setting (following McMahon et
al. 1984). As shown in Figure E.1, the three pre-
dominant snail taxa recovered from the site
were Olygyra orbiculata, Polygyra sp. (includes
P. mooreana and P. texasiana, and Rabdotus sp.,
which includes some identified as Rabdotus
dealbatus). What is notable is the fluctuating
but steady increase in the frequency of Olygyra
orbiculata in these deposits, with the maximum
abundance in Level 2. Kenneth Brown
(2002:263–264) also noted this trend in the al-
luvial deposits at the Smith Creek Bridge site,
41DW270, in DeWitt County, Texas. Similar
trends have also been noted from other sites in
Bosque and Coryell counties (see Kirby and
Reeder 1980:467–481). The environmental sig-
nificance of Olygyra sp., and its utility as a gen-
eral environmental indicator at 41CM167, are
questionable (Andy Malof, personal communi-
cation, 2006), but the data do at least indicate
a regional increase in the geographic range and
population density of this species during the
Late Holocene (Brown 2002:263–264). The pres-
ence of Olygyra, Rabdotus, Praticolella, and
Polygyra broadly mimics the overall pattern of
increasing populations through time observed
at the Smith Creek Bridge site and other sites
in central Texas for which sufficient snail data
are available. In general, the abundant land
snails present at 41CM167 suggest a xeric open
brush or grassland habitat without significant
overhead tree canopy. The presence of aquatic
species, Helisoma sp. and Elimia comalensis,
within the deposits does not appear to corre-
late with deliberate human predation given the
low numbers and stratigraphic occurrence of
these species. Helisoma sp. and Elimia
comalensis were recovered in isolated or very
low numbers in various levels, with one promi-
nent exception. Fifty Elimia comalensis snails
were recovered from 280–305 cm below surface
in the auger tests that were dug below the hand-
excavated block. These snails appear to repre-
sent a natural concentration of snails found on
top of a gravel lens, suggesting they were liv-
ing on top of an active stream channel.
There are positive stratigraphic correlations
between the abundance of recovered snails and
cultural materials at 41CM167, particularly the
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debitage and fire-cracked rock. Similar
correlations observed at the Smith Creek Bridge
site were attributed to changes in the alluvial
sedimentation rate (Brown 2002:262). Debitage
recovered from 41CM167 shows essentially the
same pattern of vertical distribution as the
patterns of Olygyra orbiculata, Polygyra
mooreana, and Rabdotus sp. snails. In general,
the abundance of cultural materials and various
snail taxa increases through time, and this
probably corresponds to a decrease in the rate
of alluvial sedimentation rate on the terrace.
Two levels, Levels 7 and 16, display declining
frequencies of cultural materials and snail taxa.
These declines do not correspond with any
visible stratigraphic changes, and the snails
could reflect isolated increases in the
sedimentation rate or decreases in snail
population due to other factors. Certainly, where
there are peaks in abundance of both cultural
material and snails, these levels probably
indicate stable landforms and periods of less
deposition. The peaks in artifact and snail
frequencies seen in Levels 2, 8, and 14 closely
correspond to stratigraphically defined
analytical units at 41CM167.
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INTRODUCTION
Landa Park lies at the edge of the Balcones
Escarpment near Comal Springs, which was
once probably the largest spring in Texas (Brune
2002). Like most artesian springs in Comal
County, Comal Springs rises from the Edwards
Aquifer where limestones in the northwest meet
more impervious rocks to the southeast along
the Balcones Fault Zone (Brune 2002:129).
Comal Springs is mentioned in an early historic
account as an important gathering place for
Native Americans by Fray Damian Massanet in
1691. Fray Isidro Espinosa provides a more de-
tailed description of the area from 1716 (Brune
2002:129).
Texas springs support a diverse fauna and
flora in different zones around the main vent. Be-
fore changes associated with European settlement,
many springs were surrounded by ponds and bogs
maintained largely by beavers1. The primary tree
species on the shores of the pools would have been
willow, cottonwood, sycamore, and plum trees.
Cattails and grapevines, useful for food and crafts,
would also have grown nearby. In deeper water,
water lilies and lotus would have offered tubers
and seeds for food. The primary tree species in
shallow, running water would have been
baldcypress (Brune 2002:27–28). Fray Espinosa
provides some plant identifications in his 1716
account of the area, but these must be considered
with caution, because plants in central Texas may
have been different from those he had encountered
before. Nonetheless, an English translation spe-
cifically mentions walnuts, poplars, grapevines,
white and black mulberry trees, willows and “a
great variety of plants” (Tous 1930 in Brune
2002:129). Away from the springs proper, and es-
pecially in the absence of beavermaintained ponds,
typical species of the Comal River would have been
dominated by baldcypress and sycamore with
some black willow and buttonbush (Riskind and
Diamond 1986, 1988). Floodplains in the Balcones
Canyonlands today are often oak-elm-hackberry
gallery forests. They may also include Arizona
walnut, box elder, chittamwood, bumelia, soap-
berry, juniper, pecan, cottonwood, live oak, Texas
oak, chinkapin oak, ash, elms, mulberry and bass-
wood (Riskind and Diamond 1986, 1988).
SAMPLE AND METHODS
Six flotation samples representing
27.5 liters of soil matrix and 11 point-collected
or screen samples were submitted to the author
for analysis in December 2005. The samples are
from sites 41CM25 and 41CM167. Site 41CM25,
a State Archeological Landmark, is near the
Comal Power Plant on the south side of Comal
River. Site CM167 lies roughly 0.5 km to the
northeast, across the current channel. The
flotation samples were processed at Prewitt and
Associates, Inc. (PAI), in a Flote-Tech flotation
machine with bottom mesh openings of 1.0 mm
(Dausman 1989; Hunter and Gassner 1998;
Rossen 1999). Carbonized materials remaining
in the heavy fractions were removed by PAI
personnel using no or very low magnification.
They were further checked by the author using
methods described for light fractions below.
Botanical samples were sorted in the
author ’s laboratory in Austin. Each flotation
sample was size-sorted through a stack of geo-
logic mesh with openings of 2.00 mm, 1.40 mm,
and 0.71 mm. Materials in the >2mm size frac-
tion other than carbonized plants are referred
to as “contamination” in Table F.3. In the
samples from the Landa Park site, contamina-
tion consisted almost exclusively of small root-
lets, gastropod fragments, and bits of limestone.
Materials that fell through the 2mm mesh, re-
ferred to as “residue,” were examined carefully
under a stereoscopic microscope at 7–45x mag-
nification for carbonized botanical remains other
than wood charcoal. All plant material removed
from the residue was counted, weighed, and la-
beled. The presence of uncarbonized taxa in the
residue was also recorded on laboratory forms,
but these materials were not removed from resi-
due. The carbonized macrobotanical remains
recovered from the heavy and light fractions rep-
resent the same archeological contexts and are
reported together here.
Point-collected sample and screen samples
were passed though a 2mm sieve to remove small
fragments and soil particles. Material that fell
through the 2mm sieve was scanned at 7x mag-
nification to ensure that it contained no small
seeds or geophyte fragments and then discarded.
1 A beaver bone was found from the Archaic II depostis at 41CM25 (see Appendix D).
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Identification to genus or species was
attempted for all wood charcoal fragments larger
than 2 mm, whether from flotation-recovered or
other samples. Fragments were snapped to
reveal a transverse section and examined under
a stereoscopic microscope at 28–180x magnifica-
tion. When necessary, tangential or radial
sections were examined for ray seriation, pre-
sence of spiral thickenings, types and sizes of
intervessel pitting, and other minute charac-
teristics that can be seen only at the higher
magnifications of this range (Hoadley 1990).
Glassware was freshly cleaned, and new latex
gloves were worn during examination of point
samples because of their potential use in radio-
carbon dating.
Botanical materials were identified to the
lowest possible taxonomic level by comparing
them to materials in the author’s collection and
through the use of standard reference works
(e.g., Davis 1993; Hoadley 1990; Martin and
Barkley 1961; Panshin and de Zeeuw 1980). In
some cases, botanical remains could be identi-
fied to the level of the species through positive
identification or elimination of other members
of the genus (e.g., Quercus fusiformis). Most
commonly, botanical materials were identified
to the level of genus (e.g., Rubus sp.), but some-
times only a very general classification was
possible (e.g., hardwood).
RESULTS
The results of the botanical analysis are
presented in Tables F.1–F.4. Table F.1 indicates
whether uncarbonized plant remains other than
rootlets were present in flotation-processed
samples. It also shows indicators of disturbance
such as insects and cinders. Table F.2 shows
carbonized plant remains from flotation-pro-
cessed samples by count; Table F.3 provides
weight data for the same materials. Table F.4
shows counts and weights for point-collected
and screen samples.
Uncarbonized Remains
Uncarbonized macrobotanical remains are
a common occurrence at most archeological
sites, but they usually represent seeds of mod-
ern plants that have made their way into the
soil either through their own dispersal mecha-
nisms or by faunalturbation, floralturbation, or
argilliturbation (Bryant 1985:51-52; Miksicek
1987:231–232). In all except the driest areas of
North America, uncarbonized plant material on
open-air sites can be assumed to be of modern
origin unless compelling evidence suggests oth-
erwise (Lopinot and Brussell 1982; Miksicek
1987:231). The two sites in the Landa Park area
have offered no such evidence to date, and only
carbonized plant remains are believed to be
ancient. As shown in Table F.1, uncarbonized
taxa at the site for the most part represent
weedy annuals consistent with the modern veg-
etation in Landa Park.
Carbonized Remains
Except for two dewberry nutlets and a nut-
shell fragment, all carbonized plant material
recovered from 41CM25 consists of wood char-
coal. Only two fragments were larger than
2 mm, and these were identifiable only as some
sort of hardwood. Previous research in prehis-
toric contexts at 41CM25 yielded a bulb frag-
ment and at least three types of wood charcoal:
live oak, buttonbush, and one unidentified dif-
fuse-porous wood. Live oak wood charcoal was
also recovered from prehistoric contexts, and
five fragments of walnut wood charcoal came
from a historic context (Bush 2004). One out-
standing feature of the wood charcoal recovered
from the earlier excavation at 41CM25 was the
hard, brittle character of the charcoal. This was
not noted in material from these excavations,
which took place in a different part of the site.
At 41CM167, only one type of wood char-
coal was identifiable to family genus, or spe-
cies in the flotation-processed charcoal (live oak
from Feature 1), but hackberry and elm were
also identified among the larger charcoal frag-
ments recovered as point- or screen-samples.
In addition, a nutshell fragment was found in
the flotation sample from Feature 1, and a
single fragment that might be a tuber (or more
likely a root) was identified in a screen sample.
Discussion
Wood charcoal may be present at arche-
ological sites for many reasons, but it most
commonly indicates fuel use by the original
inhabitants or use in structures or craft items
such as baskets, travois, bows, and bowls. It is
also possible—although not likely, considering
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the depth of these samples—that the wood
represents forest litter that burned in naturally
occurring fires long after site occupation.
Although very little of the wood charcoal
recovered from the Landa Park sites could be
identified with any specificity, it appears
consistent with the trees that would have grown
in the immediate area.
Similarly, the nutshell also could have come
from the local pecan or even hickory or walnut
trees that typically occur in Comal County. The
dewberry nutlets (colloquially, “seeds”) are also
likely to have been very local because the plants
tend to prefer sunny habitats at the edge of
floodplain forests and mottes. No species of the
complex bramble/blackberry/dewberry genus
Rubus has been recorded specifically for Comal
County. Rubus trivialis, the most widespread
species in Texas, and R. aboriginum have been
recorded for adjacent counties, however (Diggs
et al. 1999). Recorded uses of bramble plants
almost exclusively concern medicine and food
(Moerman 1998:486-494). Medicinal uses most
commonly involve the roots and leaves of the
plants rather than the fruits, the plant part
present at 41CM25. Infusions of Rubus trivialis
roots or leaves were used by Cherokees and
Seminoles for intestinal and urinary tract dis-
orders, rheumatism, and sore throats (Hamel
and Chiltoskey 1975 and Sturtevant 1955 in
Moerman 1999:494). The fruits, which could be
eaten fresh or pressed to make juice, were par-
ticularly prized among native groups because
they could also be dried and eaten out of sea-
son, when other foods with similar vitamin con-
tent may not have been available (Anson 1970).
SUMMARY
Although the amount of soil that was flota-
tion processed was limited for these investiga-
tions in Landa Park, only a very few ancient
macrobotanical remains were recovered. Those
plants, especially the wood charcoal, likely re-
flect the vegetation present in the immediate
area during Archaic and Late Prehistoric times.
Nutshell, dewberry seeds, a possible tuber frag-
ment, and a bulb fragment recovered from pre-
vious investigations provide some insight into
ancient food uses of plants near Comal Springs.
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